





299A IMM SEVENTY: FOURTH 

















UULUTHUTAL TA 


T 
| 
i 


UNUUAAUALUAHU 


UUAUVOOAQUOUUYOUOUSUUUAOEOAYOUOOANOOUAHUOOGSUOUGAEAAUSOOUASEU OSEAN 





SUDHA UHANUANEALATA NAAT 


fr 





THE WEEKLY JOURNAL OF PRACTICAL INFORMATION 


NEW YORK, MARCH 23, 1918 














ie 


1 Smear emer ve 


TTS. 























kield of ginseng plants in their first year’s growth 


Profits from “Freak Farming” 


MONG the unusual industries in America is the 
cultivation of ginseng, a species of ‘freak farming” 

as it is called by the orthodox tillers of the soil. 
The root of this plant is the Chinese cure for “‘all the 
ills that flesh is heir to.’’ 
that it is valuable as a medicine, believing that its use 


We are apt to scoff at the notion 


is a superstition handed down for generations in China. 
But it never fails to excite interest, perhaps because the 
Chinese dealers are willing to pay almost $9 a pound for 
these precious roots, so that the returns from half an 
acre of land may be easily $6,000 or $7,000—that is, if 
you know how to get resu!ts. 

The discovery of the plant on this continent was made 
over two hundred years ago. 
increased yearly. 


The demand from China 
Then such energetic hunting began 
that the plant was in a fair way to become extinct as 
no effort was made to see that reproduction took place, 
and up to about thirty years ago no one though of 
cultivating this valuable root. 

It was even thought impossible. But 


the top, with a layer of moss to hold moisture. The top 


and bottom of the box are covered with wire screen and 




















Ginseng field in September of fifth year, when the seeds are ripe 


then buried in a shady place where the water will drain 
off. It is advisable to put a sloping roof over the box 
to prevent too much moisture. And care should be 
taken during summer months to prevent the seed from 
becoming too dry. 

The patience of the ginseng grower is further tried by 
the fact that after the seed germinates and the little 
plants begin to grow it takes five years before the root 
(which is of greatest importance) is matured sufficiently 
for use. As it requires such a small area in which to 
raise a profit-securing quantity, the soil of that area can 
be worked over and just the right substances added to 
make the ground suitable for this plant. The growers 
went direct to the forests, analyzed the soil and claim 
that almost any sort of ground can be male into proper 
ginseng soil. 
rather a coarse texture, clay loam mixed with sand, which 
drains naturally. 


That which is most easily prepared is of 


As the area is small, sand can be added 
to heavy clay ground to make it porous and mellow. 
The transplanting of the small roots is very im- 
portant, as is also the digging of the 





a few individuals endowed with an unusual 
amount of faith and patience took it up as 
a hobby, experimenting until they finally 
were successful. Here are a few of the 
things they had to learn before the in- 
dustry was launched. 

The plant reproduces from seed, but the 
seeds are unusual. They will not ger- 
minate until the second season, or about 
eighteen months after harvesting. During 
this time they must be watched carefully; 
they have to be kept moist, but not too 
wet or they will rot, not too dry or they 
lose all their vitality. These things had 
to be learned through failure. One method 
of caring for the seeds is to stratify them 
mm moist sand, in the following manner. 
A box not more than a foot deep is used, 
with holes bored in the bottom. Then 
alternate layers of the sand and seed are 
Placed in the box. The sand should be 
about one inch thick, then a layer of berries 
which may touch each other but must be 
only a single layer. Then another strata 
of sand which must more than cover the 
Seeds and so on until the box is filled 
allowing at least three inches of sand at 








A collection of ginseng roots of typical shapes and sizes. The medal, the size 
of a silver dollar, gives a good idea of the size of the roots 


mature roots for the market. At the 
end of the fifth season’s growth the roots 
are marketable. 

After careful digging the roots are washed 
free from mud, the safest way being to 
spray them gently with a hose. They are 
then placed in a warm room with plenty of 
air. All the fibrous rootlets will become 
brittle as the ginseng dries. Finally it can 
be rubbed off without injuring the skin, 
Roots that are hard command a poor price. 
A short, stubby root is preferred, rather 
light in color, spongelike to the touch, and 
light in weight compared to the size. We 
have been told so often that the Chinaman 
favors the root that most resembles the 
human form (for these very often produce 
queer little shapes like manikins) that we 
bave come to believe that their supposed 
preference is part of the ginseng ‘‘super- 
stition.”” But the dealers claim that this 
is not the ease. The short single root 
is preferred by them. Our own doctors are 
beginning to think that this is no auper- 
stition after all and that ginseng is of great 
value medicinally. Experiments are being 
made continually. 
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The object of this journal is to record accurately and 
lucidly the latest industrial 
news of the day 


scientific, mechanical and 
As a weekly journal, it is in a posi- 
tion to announce ineresting developments before they 
are published elsewhere 

The Editor is glad to have sulmitted to him timely 
articles suitable for these columns, especiaily when such 


articles are accompanied by photographs. 


Navy Needs a Proving Ground 


OME twenty years ago, Brown, of Brown Wire 
Gun fame, showed the writer a letter from Col 
Ingalls, containing his calculations of the ballistics 
of a proposed 10-inch Brown rifle, designed to fire a 
600-pound shell with a muzzle velocity of 4,000 feet per 
second. Col. Ingalls found, among other things (we are 
quoting from memory), that, if the desired velocity could 
be attained, and the guns were fired with 4314 degrees 
of elevation, the shell would rise 18 miles into the air, 
and that it would fall to earth 49 miles from the gun. 
The Colonel explained that this enormous theoretical 
range was due to the fact that the high initial velocity of 
the shell carried it swiftiy, and with very high remaining 
velocity, into the upper rarefied strata of air, where the 
retardation by the air and consequent loss of velocity by 
the shell were proportionately far less than in the lower 
and denser strata nearer the earth’s surface. 

It is needless to say that this particular gun was never 
adopted, and this for the very good reason, among others, 
that no powder existed at that day, nor ia the present day 
for that matter, that would not have destroyed the 
accuracy-life of the gun (under the pressures and heat 
necessary for 4,000 f. s. velocity), in a very few 
rounds. 

Now, although we have not reached the ambitious 
mark set by Brown, there are naval 6-inch guns today 
with service velocities of 3,000 feet per second; and we 
have all read about the German 12-inch gun which has 
been “strafing’’ Dunkirk from a distance of 21 miles. 
Moreover, our latest dreadnoughts will carry a 16-inch, 
45-caliber gun of 2,600 foot-seconds’ velocity, which 
has « theoretical range of 36,000 yards at 30 degrees 
elevation; and there has been completed in our gun 
shop at Washington, a 50-caliber, 16-inch gun, for our 
40,000-ton dreadnoughts, which, if it were fired at the 
2,800 foot-seconds’ velocity, of which, surely, it will be 
capable, and at 30 degrees elevation, would rise some 
twelve miles or more iato the air and have a range of over 
40,000 yards. 

Colonel Ingalls’ calculations of 20 years ago, and 
these for our modern naval guns are purely theoretical; 
for no one has ever gone twelve to eighteen miles into 
the air to investigate, and we do not know to a certainty 
just what the decrease of retardation at these lofty 
heights may be. That can be determined only by 
actual test; that is to say by firing our guns under service 
conditions and having observers placed in suitable 
stations to locate the fall of the shots. 

This means that if the Bureau of Ordnance of the 
Navy is to verify its calculated ballistic tables, and pro- 
vide our new ships with sight-setting gear that has been 
proved by test to be absolutely correct, it must be 
furnished with a proving ground that will provide a 
clear and unobstructed range of 50,000 yards. 

As matters now stand, the Navy is without any such a 
stretch of ranging ground; and in spite of its urgent 
representations, the Bureau of Ordnance has been unable 
to obtain the appropriation of $1,000,000 for the pur- 
chase of the necessary property. 

We are spending just now over two billions of dollars 
on the Navy. In the last analysis, we are spending that 
money in order that, in the day of battle we may be able 
to hurl against the enemy, at the greatest practicable 
ranges, the heaviest practicable shells, with the greatest 
practicable accuracy. 

Our new 16-inch guns will fire the heaviest practicable 
shells, at the greatest practicable ranges, bul for want of a 
proving ground to try them out, we shall not be able to fire 
these guns with the greatest practicable accuracy. 

And at the same time our ships will be fighting enemy 
ships, the range of whose guns is known to a nicety; for 
at the magnificent Krupp proving ground, entirely free 
from restriction of range, the German guns are tested 
under all possible long-range conditions. 

The present Navy proving grounds, located in 1891 at 
Indian Head, Md., are shockingly inadequate for modern 
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ordnance requirements. Not only are they too restricted 
for long-range firing, but they have no preper facilities 
for the testing of mounts under the severe stresses im- 
posed by high-angle firing; or for the safe testing of fuses; 
or for the calibration of guns; or for the proper tests of 
service ammuoaition. 

Che inadequacy of the present proving ground is not 
a new development; it has been recognized by the Navy 
for the past seventeen or eighteen years. Each year, due 
to the increased power of guns, the situation has become 
more accentuated. Today, ordnance material that has 
not been properly tested is being installed on our battle- 
ships, and the efficiency of our fleet is suffering. 

Because of the limited space, tests of shell fuses are 
cirried out at great and constant danger to the officers 
and men and their wives and families. Things have 
come to a pretty pass when civilians in Government 
employ have to run for shelter (as they do), on signal; 
and the fact, as we are assured, that ‘they do not com- 
plain when fragments of bursting shell go through their 
houses,”’ speaks more for their patriotic forbearance than 
for the liberality with which the Bureau of Ordnance is 
beiag treated in this matter. 

The Navy does not dare to test its fuses in the big 
14-inch shells, having no wish to wipe out its proving 
ground personnel; so it tests them, forsooth, in 6-inch 
shells 

Not only do fragments fall in the reservation proper, 
but fragments up to 10 pounds in weight are being picked 
up among the office buildings and the officers’ quarters. 
These conditions can be remedied by the purchase of 
a certain piece of land at the small cost of $63,000. 

In addition to facilities for testing the heaviest guns at 
extreme elevation for range and strength of mounts, and 
facilities for fuse testing and for safe testing of high- 
explosive shell against armorplate, the new proving 
ground would make possible the safe and adequate 
testing of ammunition. 

Now, it is an axiomatic truth that no guns should be 
fired in service in a manner differing in the slightest from 
that in which they have been fired at the proving ground. 
The tragic killing of two nurses on the ‘Mongolia’ would 
not have happened if the Navy had possessed proper prov- 
ing ground facilities. 

To provide long-range facilities the purchase of a tract 
of land on Persimmon Point, Virginia, just above Upper 
Machodoe Creek and south of Potomac View, Virginia, 
which is just opposite Lower Cedar Point, Maryland, 
is proposed. This tract will contain the auxiliary ranging 
station for large guns. From this point a clear and un- 
obstructed range of 48,000 yards can be obtained across 
the Kettle Bottom Shoals, and by and beyond Piney 
Point, some 50,000 yards. 

The Bureau of Ordnance should be given these facili- 
ties, not merely because they are urgently needed, but 
also as some small recognition of the fact that the war 
found the Bureau “on its toes” and ready for a quick 
and vast expansion of its activities. 


The Price of Neglected Brakes 


IGH speed travel is not safe without a means 

of checking it quickly. The invention which 

contributed the most to the development of 
the modern express train was the pneumatic brake. Not 
only did it have an important influence on fast railroad 
service but it also made possible the enormously long 
and heavy freight trains of today. Naturally the in- 
spection of brakes on railroad trains has always received 
the utmost attention. 

As in the case of the railroad train, brakes have played 
a most important part in the safe operation of motor 
cars. It does not require more than a moment’s con- 
sideration to realize that were it not for the efficiency 
of motor car brakes automobile traffic would not have 
developed to the position it occupies now. And yet, 
the inspection of brakes is a matter which has been 
given very little attention by car owners. A man may 
use his brakes twenty or thirty thousand times in a year 
without ever thinking that it is necessary for him to 
have the brakes carefully examined; and yet a single 
failure might result in a serious disaster. It seems 
astonishing that when so much hinges on the operation 
of brakes they have received practically no care. This is 
largely due to their location. They are in an out-of-the- 
way place and not readily accessible. 

That automobile brakes need inspection is clearly 
evident. Traffic records show that the majority of 
accidents could be avoided if the brakes were in proper 
condition. Usually we think of the importance of a 
brake only when a car is traveling at high speed, and yet 
the records show that sixty-five per cent of all accidents 
occur when the car is traveling at twelve miles per hour 
or under. When traveling at this rate it should be 
possible to stop a car, on average roads, within a distance 
of fourteen feet, or practically within the car’s own 
length. It should take but three-quarters of a second to 
bring the car to a stop. Evidently then, most of these 
accidents are due to the fact that the brakes were not 
operating properly. To be sure, road conditions have 
much to do with the stopping of a car even at this low 
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speed; but there is no reason why a car that is equipped 
with anti-skid tires or with tire chains should not haye 
time enough to stop in almost any emergency. Often 
the simple tightening of a brake rod or an adjustment of 
the brake equalizers will make all the difference between 
safety and the chance of a serious accident. 

Because of the almost universal neglect of car brakes, 
a movement has been instituted to urge the importanee 
of brake inspection. This is a movement which should 
receive the support of every motorist. It is of the ut. 
most importance to him because no matter how well he 
may maintain his own brakes he is liable to injury if 
other motor cars which he meets are not properly 
equipped. The brake inspection movement is receiving 
support in all sections of the country from prominent 
motorists, clubs and Many firms which 
operate fleets of trucks, have given the movement their 
whole-hearted endorsement and are having their trucks 
officially inspected. ,It is hoped that before the touring 
season opens this year at least ninety per cent of all 
the cars in the United States will have their brakes 
tested. 

A chart has been prepared showing what may be ex- 
pected of the brakes under average road conditions, 
Taking the formula of the square of the velocity of the 
car divided by 10.8 as the proved factor of retardation, 
one is able to figure out readily the number of feet within 
which a car should be brought to a stop when traveling 
at different speeds. This factor of retardation decreases 
to 6.7 on slippery roads and runs up as high as 17.4 
on rough worn roads. : 

We cannot urge too strongly that every motor car 
owner have his. brakes inspected by a competent man, 
thereby doing his bit toward the reduction of automobile 
accidents and making for the safety and pleasure of 
motoring. If the motoring public does not voluntarily 
support and enforce the movement it should certainly 
be taken in hand by the Government. 


officials. 


The Government Cinderella 


HE Commissioner of Patents reports the con- 

dition of the Patent Office to Congress every 

year, and from the very inception of the present 
system one report follows the other singing the same 
plaintive wail as to the inadequacy of the equipment, 
room and personnel. Always, in these respects, has the 
Office been from one year to one generation behind the 
times. No better illustration of the adage of the cobbler 
who goes barefooted can be given than that of this 
institution, the Official repository of all the new ideas for 
the advancement of the material arts, which affixes its 
approval on the newest things in heating and ventilating 
devices, office-fixtures and what not, only to see them go 
into use in almost every other branch of the government 
service long before they can find lodgment in the Patent 
Office building. In equipment, ventilation, light and 
those conveniences associated with modern business 
methods, the Office is sadly deficient. The Com- 
missioners, from first to last, have entreated and com- 
plained, with now and then with some measure of relief 
afforded, but Congress hears but faintly, and this 
Cinderella of the government bureaus must continue to be 
neglected and do its business under its historical dis- 
advantages. 

But the world advances, and conditions at their worst, 
about a generation ago, were much worse than anything 
we can imagine now. In 1884, the Examiners in report- 
ing to the Commissioner the physical state of their 
respective rooms referred to the crowding of desks, the 
floor, tops of wardrobes and windowseats, with accumula- 
tions of patents and books of reference; absence of 
ventilation; and symptoms of poisoning produced by 
vitiated air. One Examiner in condemning the uw- 
sanitary quarters his force occupied stated that “the 
rooms are unfit for storage purposeseven . . . . It 
is understood by the Examiner that they were designated 
on the original plan as coal vaults.’’ A similar improve 
ment, a like jump ahead, and the Office may leap into an 
environment approximating modern conditions and may 
possess the conveniences which are sometimes depicted 
in the patents it grants. 


Which Is Which In Wire Gages? 


F great assistance to many is the new publicationof 
the Bureau of Standards (Circular 67) entitled 
“Combined Table of Sizes in the Principal Wire Gages.” 
This table combines in one series the sizes in the Amer 
ican (B. & §8.), Steel, Birmingham, (Stub’s), British 
Standard, and Metric wire gages, arranged in order of 
diameters of wires. It gives the diameters of all the 
gage numbers in these five systems, in mils, inches and 
millimeters, also the cross-sections in square mils, 
circular mils, square inches, and square millimeters 
The table is specially useful to manufacturers who Wi 
to determine the nearest equivalent in American OF 
British gage sizes of wires, specified in millimeters 
square millimeters, or vice versa. 
The paper in question is now ready for distribution 
Those interested may obtain a copy by addressing # 


request to the Bureaugof Standards, Washington, D. Cc. 
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Engineering 
Colonel Edwin A. Stevens, son of the founder of 
Stevens Institute, died in Washington, D. C., on March 
8th, in his sixtieth year. From a family of engineers, 
Col. Stevens was himself a marine engineer of distin- 
guished ability. Perhaps he is best known as the designer 
of the first serew-driven ferryboat. 


Fording a River with a Tractor.—According to the 
Reclamation Record, it was necessary recently to place 
two 60-ton drag line excavators on the west side of the 
Mesilla Valley, of the Rio Grande. It was impossible 
to convey such heavy machines across the bridges in the 
vicinity, because they were too narrow and were not 
strong enough to sustain more than twenty-five per cent 
of the weight. Accordingly the experiment was tried of 
running the tractors on their own caterpillar treads across 
the river bed. The Elephant Butte Dam gates were 
closed but it was impossible to drain the bed of the river 
completely. Owing to quicksand in the river bed, plat- 
forms had to be used to prevent the tractors trom sinking. 
Some excavation was necessary to turn the waters back 
of the machines while they were in progress across the 
river. The first machine made the tyip across in one 
and one-half days and the second in half a day. 


Boston’s Great Terminal.—Work will shortly be 
begun on the new ‘‘ National Terminal” in South Boston, 
planned to take care of much of our wartime traffic with 
Europe. The main storehouse, 2,400 feet in length, 
will be perhaps, the largest single building in the world. 
It will be possible for six steamers of eight thousand to 
ten thousand tons each to load at the dock at the same 
time. It is planned that when the terminal is in full 
operation 5,000 tons of supplies will leave the pier every 
day. The storehouse will be of modern factory con- 
struction so that it can be easily transferred into factories 
after the war. There is, however, a possibility that it 
will be the base for the emergency fleet when peace is 
declared. The railroad plans call for the establishment 
of two immense yards in South Boston. Double tracks 
will be run along the edge of the pier, to enable unloading 
from cars to ships direct; double tracks will run between 
pierhead and storehouse; and there will be three tracks 
along the land side of the storehouse. There will be a 
supporting yard with a capacity of 300 cars, and a much 
larger classification yard on made land. 


Furnace Design an Exact Science.—The Federal 
Bureau of Mines, in its Bulletin No. 135, has just re- 
ported upon experiments of several years duration in 
fuel combustion. On the basis of the results obtained, 
it is possible, starting with the analysis of the coal to be 
used and the rate at which it is to be burned, to design the 
furnace dimensions in feet and inches with reasonable 
assurance of obtaining the desired degree of complete 
combustion. The process carried on in the combustion 
space is influenced by many factors, the most important 
of which are the shape and volume of the chamber, the 
kind of coal used, especially the amount of volatile 
matter therein, the rate of firing, the quantity of air 
supplied over the fuel bed, the rate of mixing this air 
with the combustible rising from the fuel bed, the rate 
of heating the coal, and the temperature attained in the 
combustion space. The qualitative effects of many of 
these factors upon the rate and completeness of com- 
bustion have been known for a long time; but the quanti- 
tative data, presented in definite units of seconds, 
pounds, feet or percentages, have been lacking. To 
obtain such information a study of combustion in the 
space beyond the fuel bed was undertaken, and the 
results of extensive tests are embodied in the bulletin 
mentioned. While this is especially for those interested 
in the design or reconstruction of fuel-burning furnaces, 
it contains much of interest to the general engineer. 
We abstract a few of the statements which will attract 
the widest attention. The size of the combustion space 
required appears to be directly proportional to the 
percentage of oxygen in the moisture-free and ash-free 
coal. The percentage of excess air that gives the best 
results varies with the size of the furnace and the kind 
of fuel. This explains why in one plant the highest 
efficiency may be obtained with 14 per cent of CO, in the 
gases and in another plant with only 10 per cent CQ». 
There is a definite relation between the excess air supply 
and the percentage of CO, in the furnace gases. Soot 
is formed at the surface of the fuel bed by heating the 
hydrocarbons in the absence of air. It is not formed by 
the hydrocarbons striking the cooling surfaces of the 
boiler. As a matter of fact only a very small fraction of 
the hydrocarbon gases ever reaches the surface of the 
boiler, and the decomposition of this fraction is pre- 
vented by the cooling effect of the contact. So the 
cooling surfaces do not cause the formation of soot; they 
merely afford a convenient place for it to collect and 
avoid complete combustion. It seems that most me- 
chanical stokers are smokeless not because they burn the 
smoke, but because they burn the coal in such a way that 
very little soot or smoke is produced. Hand-fired 
furnaces are smoky because soot is produced in or near 
the fuel bed, and cannot be burned in the limited com- 
bustion space of such a furnace. 


* heretofore used. 
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Electrical Methane Detector.—For some years 
the U. S. Bureau of Mines has been working onan 
electrical device for detecting methane (fire damp). 
According to a recent report, the detector promises to 
become a device that will instantly detect less than 
0.25 per cent of gas. The main difficulty has been to 
make the sensitive part of the instrument durable. 


Kara Sea Route in 1918. Several notes on the 
utilization of the Kara Sea route to Siberia have appeared 
in these columns. The latest development of the subject 
is the direct sailing of steamers from New York for the 
Ob and Yenisei Rivers. This plan was inaugurated 
experimentally last year, and sailings are announced for 
next July. The Siberian rivers will be reached in 
September, and goods will be transshipped to river 
steamers. This year, for the first time, hydroairplanes 
will be used to determine the ice conditions in the Kara 
Sea so that the steamers may take advantage of areas 
of open water. 


Melting Aluminum Chips.—Fine aluminum chips, 
such as are produced in the machining of the aluminum 
alloys used in motor-car construction, are hard to 
remelt without excessive loss, a loss of 40 per cent being 
common. According to the Bureau of Mines, the total 
loss from this cause throughout the country amounts, 
with aluminum at its presont price, to $600,000. The 
Bureau has recently published some valuable suggestions 
for minimizing this loss. The main cause of trouble 
seems to be the lack of ready coalescence of the metallic 
globules, and this means that the problem is one of 
colloid chemistry applied to metals. 


Effects of the War on the Birth Rate.—lIn his 
recent presidential address to the Royal Statistical 
Society, Sir Bernard Mallet declared that the United 
Kingdom has lost by the fall in births during the war 
more than 500,000 potential lives. During the same 
period he estimates that Germany has lost 2,600,000, 
and Hungary 1,500,000. The greater decline in the 
birth rate in the Central Empires is ascribed to the fact 
that the poorer classes in those countries have suffered 
greatly in health and vigor on account of the war, while 
the corresponding classes in Great Britain have actually 
enjoyed more favorable conditions than in time of 
peace. 


Malaria in England.— Malaria was once common in 
certain parts of England, but as a result of drainage and 
the use of quinine, it was completely stamped out, not- 
standing the fact that anopheline mosquitoes remain in 
the country. The parasitic cycle was broken, and the 
insect was no longer infected. Now comes the report 
of a recrudescence of indigenous malaria in England. 
According to a circular issued by the Local Government 
Board, many men have contracted the disease while 
fighting on the eastern war fronts, and have brought it 
home with them; thus they serve as foci of infection for 
the civilian population. Measures are being taken to 
deal with the carrier mosquitoes. 


The Great Wall of China.—An examination of the 
bricks and mortar in the Great Wali of China was 
recently made at Shanhaikwan by Mr. J. C. Witt, a 
chemist attached to the Bureau of Science, Manila. 
Mr. Witt reports that the bricks are so weak that pieces 
may be easily broken off with the fingers. They are 
much larger than ordinary building bricks, gray in color, 
and resemble pumice somewhat in structure. The 
mortar, which is pure white under the exposed surface, 
is much stronger than the bricks. The tradition that 
the bricks were dried in the sun only was confirmed by 
laboratory tests. If they had been dried in a kiln the 
appearance of the wall would have been considerably 
different and its strength and durability would have 
been much greater. The general appearance and 
analysis of the mortar indicate that no sand was mixed 
with the lime. 


A Useful Map Projection.—An interesting con- 
tribution to the vexed question of map projections is 
made in Special Publication No. 47 of the U: 8. Coast 
and Geodetic Survey, ‘‘A Manual on Lambert’s Con- 
formal Conic Projection, with Two Standard Parallels,” 
by C. H. Deetz. This is the projection of the official 
map of France, and is used in the war zone for the new 
French battle maps, replacing the Bonne projection 
The Lambert projection is especially 
adapted to mapping countries of predominating east-and- 
west dimensions; the United States, for example. Its 
meridians are straight lines and its parallels ares of 
concentric circles. For a map of the United States the 
maximum error in scale is reduced from 6} per cent in the 
polyconic to 1} per cent in the Lambert projection. 
The merits and defects of these two systems of projection 
are, in a general way, in opposite directions, so that the 
shapes and extent of the areas to be mapped should 
decide which of them is preferable. The new publica- 
tion discusses the uses and limitations of a number of 
well-known map projections, the property of conformality 
in modern map making, and the Lambert zenithal (or 
azimuthal) projection. 
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Automobile 


The “‘War Chauffeuse’’.— Many enthusiastic reports 
have come to us from the other side about the excellent 
work that women are doing as drivers of motor cars, but 
that there is another side to the picture is suggested 
by a testimonial recently incorporated in an advertise- 
ment of a British automobile manufacturer. This 
testimonial is from a doctor, who is something more 
than the typical British humorist when he says of the car 
in question: ‘“ Anything which will stand up to the efforts 
of my late chauffeuse for seven days each week for 
months on end must be passably good stuff.” 


Brakes and Accidents.—lIt is estimated by compe- 
tent authorities that the majority of automobile accidents 
are the result of side slips due to defective braking. It 
must not be inferred, however, that the brakes themselves 
are in all cases defective, but rather that their proper 
adjustment has not been maintained, and that they were 
not used with judgment. The ‘operation of a brake 
necessarily involves wear, so this cannot be charged as a 
defect against the manufacturer; and it follows that 
systematic and periodical attention should be given to 
the brakes to keep them adjusted so that they will oper- 
ate effectively. Too many car owners, however, have 
neither the ability nor the inclination to take care of 
their brakes, or to use them with discretion, and conse- 
quently are a standing menace to the community. So 
the brake question constitutes a problem for serious 
consideration. 


Motor Transportation.—We have been accepting 
the wonderful work done by the motor truck in France 
as something due to special circumstances, but the rail- 
road situation in this country during the past year has 
brought it home to us that there is much in this army 
experience that can be applied to our home conditions 
with decided advantage. As a result there are being 
organized in various parts of the country motor trans- 
portation lines that will not only be of great immediate 
value, but there is no doubt but that many of these 
lines will become permanent institutions. It is not as 
yet known over what distances motor trucks can be 
economically operated, and of course conditions will be 
considerably modified when our railroads get back to 
their normal, pre-war status; but the experience that will 
be gained in the meantime will enable the promoters of 
the new lines to put their business on a sound practical 
basis, that will guarantee to shippers rapid movement 
of goods at equitable rates. 


Local Laws and Motor Transportation.—Long 
distance motor truck lines promise to become a prominent 
factor in solving many of our transportation problems, 
and on the success of these enterprises state laws and 
local regulations will undoubtedly have an important 
bearing. If the restrictions now on the statute books 
of many states are strictly enforced interstate motor 
transportation would be impossible. For example: 
Many states limit the period during which motor vehicles 
owned in another state can operate within their boun- 
daries without taking out a state license. Such petty 
restrictions might easily make the operation of a long 
distance motor transport line on a large scale an economic 
impossibility. Innumerable technical regulations in 
the towns traversed on such a route would constitute 
further serious impediments to progress. It is evident 
that to make inter-state motor transportation teasible 
either the states must harmonize their laws, or the 
Government must step in and promulgate regulations 
to be applied uniformily in all states. The problem is a 
difficult one, as the upkeep of the roads must be provided 
for, and motor transportation companies canaot expect 
the country to provide trackage for them wholly free of 
cost. 


The Motor Truck Demonstrates Its Ability.—A 
notable example of what the motor truck can do in long 
distance transportation is the fleet that a big rubber 
house has been operating for some months between 
Akron, Ohio, and Boston, a distance of 740 miles by the 
route they have followed. These trucks are operated 
on a strict time schedule, and, even during the severe 
weather and road conditions of the past winter, no serious 
delays occurred. Some of this immunity from delay 
must be attributed to the fact that over a particularly 
difficult portion of the route, across the mountains of 
Pennsylvania, the local authorities kept the roads open 
for the benefit of the Government trucks that have been 
operating between Cleveland and the coast; but on the 
whole the experiment has demonstrated the entire 
feasibility of motor transportation over long distances. 
The experience of this Ceet will be of great value to all 
users of trucks; and one of the points developed is the ~ 
desirability of equipping trucks intended for long dis- 
tance work with a greater power ratio than is required 
for ordinary local work. The experiment also calls 
attention to the urgent need for general highway im- 
provement, especially in bridges, for the Akron-Boston 
fleet, on account of numerous weak bridges in New 
York and Massachusetts, has been compelled to adopt a 
much longer route with greater mileage than should be 
necessary. 
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Poilu linemen stringing telephone lines back of the trenches 


“somewhere in France”’ 





Copper “‘nerves” of the French army on the Somme, entering the dugout 


which serves as the central 


The Telephone in Khaki 


How and Why the Telephone is Extensively Employed at the Front 


_ telephone system is continually being referred 
to as the “nerves’’ of an army, so there is nothing new 
in drawing that comparison. But for want of something 
better, it continues to be used by everyone. After all, 
the military telephone system is like the nerve system of 
the human body in that it serves to keep 


Today, unless it be on a quiet sector where very little 
artillery action takes place, no attempt is made to bury 
the telephone wires. Instead, diminutive poles with 
cross arms are employed, with the bare copper strands 
supported on insulators a few feet above the ground so as 


telephone patrols, for in the proper functioning of the 
system often rests the destiny of the army and the nation, 
Of the various ways of regulating barrage fire, especi- 
ally the advancing barrage used in protecting infantry 
during an attack, the telephone is one of the most com- 
mon. Men known as “linking officers” 





the various units in constant touch with 
the directing head. In large measure it 
accounts for the remarkable precision 
shown in many offensive and defensive 
operations in which hundreds of thousands 
of men and thousands of guns and hundreds 
of supply trains act as one. In truth, the 
telephone is indispensable to the modern 
general. 

To be really effective, a military tele- 
phone system must connect with every 
unit of the fighting forces of a country 
So the thin wires spread out from the army 
administration to the various parts of the 
line and even to advanced listening posts 
Back of the line, where there is no danger of 
enemy shell fire, the wires are strung on 
poles in the usual manner; but in the fight- 
ing zone the wires must be protected some- 
how or other. Early in the war, before 
artillery had reached its present tremen- 
dous destructive power, telephone wires 
were laid in shallow trenches and then 
covered over, affording ample protection 
to the “nerves.” But a barrage fire or 











go forward with the infantry waves, paying 
out wire from reels strapped on their backs 
or carried in their hands. Over this wire 
the artillery officers with the infantry can 
keep in touch with the batteries in the rear, 
and thus regulate the wall of exploding 
shells for the greatest harm to the enemy 
and for the utmost protection to their own 
infantry. 

Gas attacks are generally detected by 
observers in advanced posts or “listening 
posts.”” Some observers, have remarkable 
olfactory powers; these men, upon scenting 
the attack, immediately telephone the 
alarm to the trenches, permitting the 
soldiers to don their protective masks 
before the deadly gas arrives. 

Central stations are installed at con- 
venient points just as in the case of any 
metropolitan telephone system. A cha- 
teau, hovel, bomb-proof, deep dugout— 
any of these and many others may serve 
as quarters for a telephone central. The 
wires are brought in to panel boards and 
thence to switchboards manipulated by 








drum fire which can smash concrete 
shelters with six-foot roofs and penetrate 
30 feet into the earthen walls of an under- 
ground dugout, is not going to spare delicate telephone 
wires, no matter how deep they may be buried in the 
battlefields by khaki-clad linemen working with pick and 
shovel—and under fire. 











Typical telephone central on the French front, with its soldier-operators 


and sergeant in charge 


to form an “air” line. These poles are inconspicuous, 
and any broken wires can be immediately detected by the 
telephone patrols which constantly test, repair and 


protect the various lines. All nations at war maintain 














A limbless tree “doing its bit” as an improvised 
telephone pole 


Far below the surface: A shell-proof telephone 
central 


men in uniform. All kinds of instruments 
are at hand for testing the wires and trunk 
lines, for trouble must be immediately 
detected and corrected in a system on which so much 
depends. 

Tapping the enemy line is quite commonplace on the 
(Concluded on page 263) 
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Panel board which permits all lines to 
be tested 
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British air pilot releasing a pigeon with the message for help 


Despite Wireless the Carrier Pigeon 
Survives 
A FTER all, the best kind of report is a 
written one. Perhaps that is why the 
French and British naval air services em- 
ploy carrier pigeons in transmitting re- 
ports from seaplanes to the base; but 
however that may be, the fact remains that 
this time-worn practice is being resorted 
to in addition to the usual wireless in- 
stallation. 

In one of the accompanying illustrations 
appears 4 British naval airman in the act 
of releasing a carrier pigeon in order to 
summon help. It is reported that many 
lives have been saved in this manner. 
Another illustration depicts a British naval 
officer on the bridge of a subinarine, fixing 
&@ message to a carrier pigeon. The last 
illustration shows a French airplane 
mechanic placing a carrier pigeon in a 
basket on board a big F. B. A. flying boat. 


Propping Up the Fallen Airplane 
to Study How It Fell 

Japan they have a rather queer 

practice of propping up fallen airplanes 
so as to maintain them in the position in 
which they struck the ground. Queer, to 
be sure; but the practice is most commend- 
able since it permits a careful investigation 
to be carried out in order to determine the 
causes of the accident. 

A typical case of a Japanese airplane 
accident appears in the accompanying 
illustration. This is the airplane Sei-No. 2, 
which on January 17th last crashed to 
earth and killed its pilot, Lieutenant 
Sakamoto. The craft was photographed 
in exactly the posture and position in 
which it struck the ground at the Toko- 
rozawa military flying field. Immediately 
after it fell, the men in charge built the 
supports so that the exact position of the 
biplane could be maintained despite the 
winds which might otherwise have wrecked 
it 


Shoveling Poisonous Gas Out 
of Trenches 
EIGHING considerably more than 
the atmosphere, the poisonous gases 
employed in modern warfare always seek 
lower levels. Thus the gas clouds pene- 
trate trenches and deep dugouts, and in 
most cases it is a matter of many hours 
before they become sufficiently diluted 
with the atmosphere to permit of safe 
breathing. So the matter resolves itself 
into a problem of driving the poisonous 
fumes out of the trenches and undergrouad 
Shelters, or at least thinning them out 
until the air is again made safe. 

In this connection the accompanying 
illustration is of considerable interest, for 
it shows how American soldiers in France 
“shovel” poisonous fumes out of. their 
trenches. Attached to their usual shovel 
8 @ sort of canvas scoop or “flapper” 
which permits the men to heave the heavy 
gases over the parapets and to beat the 
fumes and dissipate them in the surround- 
ing air. The two Americans, in this case, 
are shown wearing the respirator type of 
848 protector, as distinguished from the 
gas hood or helmet. 
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This carrier pigeon is one of several which will accompany the seaplane 
observer and carry his reports to the base 
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Following its crash to earth, this Japanese biplane was propped up for future 


investigation and study 
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American soldiers “shoveling” poisonous gas out of a trench 


Attaching a message to a carrier pigeon, aboard a British submarine 


Insuring Aircraft Against Fire 


8 a result of an inquiry conducted by the 
National Advisory Committee for 
Aeronautics into the subject of fire insur- 
ance for aircraft, it was found that most of 
the fire insurance companies were not 
writing or contemplating insurance for 
aircraft. 

One large fire insurance company, how- 
ever, has announced that it is now prepared 
to issue such insurance. It appears there- 
fore that other companies will take similar 
action and that before long such insurance 
may be written generally. 

Briefly, the new form of policy is a cover 
against fire while in flight or wpon the earth, 
or upon any lake or river, or in or over the 
coastal waters of the United States, exclud- 
ing Alaska, Porto Rico, ete. It will also 
cover the shipment of aircraft upon any 
railroad or other conveyance within the 
limits of the policy against burning, sinking, 
derailment, or collision of the convey- 
ance. 

Caution is advised to avoid the conges- 
tion of hangars which are usually remote 
from fire protection and sometimes built 
close together; they should be separated by 
proper distances, to the end that the burn- 
ing of more than one hangar may be 
avoided. Separation of hangars will also 
allow time for the removal of aircraft from 
endangered hangars. 


The Current Supplement 


“THE problem of the method of evolu- 

tion is one which the biologist finds 
it impossible to leave alone, although the 
longer he works at it the farther its solution 
fades into the distance.” This statement 
is the introduction to a paper on The 
Problem of the Method of Evolution that 
will be found in the current issue of the 
Screntiric AMERICAN SvuprLemMENT, No. 
2203, for March 23d; nevertheless, the 
paper will be found a valuable addition 
to the discussion of the subject. One of 
the astonishing things about the great 
war is the number of ancient weapons 
and devices for protection, long ago 
abandoned and supposed to have been 
entirely superseded by modern inventions, 
that have been resurrected and put to 
good uses within the last few years. Some 
of these are described and illustrated in an 
article entitled Ancient Defensine Armor in 
Modern Warfare. The paper on War 
Psycho-Neurosis is concluded in this issue. 
Oysters: The Food that has not Gone Up givea 
some interesting information about an 
important product of our fisheries, and 
there are a number of excellent photo- 
graphs from our Southern fisheries. An 
article on The Fourth Dimension will be 
appreciated by the mathematician and the 
logician. It is illustrated by a number of 
diagrams. The Treatment of Severe Burns 
with Ambrine describes results of a pro- 
cedure that has not only been found of 
extreme value in our armies abroad, but 
is also of practical interest in many 
branches of manufacture where accidents 
from burning are not infrequent. A con- 
siderable amount of other interesting and 
valuable matter will also be found in this 
issue. 
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Strategic Moves of the War, March 12th, 1918 


HE latest and most interesting news of the present 

world struggle has dealt more with the astonishing 
political developments on the eastern front than with the 
raids both aerial and on the actual battle lines that have 
characterized for days the western theater of war from 
the North Sea to Switzerland. Germany’s latest peace 
terms to Russia have practically contained the require- 
ments of the surrender of a large portion of Russian 
territory, the disbandment of her armed forces and the 
regulations by Germany of all trade and the other usual 
occupations of a great people. The facts are that there 
is no longer any Russia as regards national sovereignty 
or independence; the consequences of a few months of 
the anarchistic Bolsheviki rule can now be plainly seen. 
Russia has to all iatents and purposes ceased politically 
to exist. This giant of the north, so long feared by the 
Central Powers on the west and viewed with distrust by 
China, Japan and England on the east, has apparently 
disappeared as a world power—as completely as has been 
the case in the wiping out of little Serbia or in destroying 
the integrity of Rumania. 

There can now be no denying the fact that the great 
powersgiven Germany by her eastern successes have made 
her stronger and more to be feared than when the present 
war was begun nearly four years ago. Aod, if this war 
leaves her the control of the vast empire that has so 
easily fallen under her influence or into her hands, the 
world at large will henceforth live under the shadow of 
a danger far greater than was the case before the war 
began. The acceptance by Russia of Germany’s peace 
terms cuts off from her territory nearly four hundred 
thousand square miles, an area almost twice as large as 
the German Empire in Europe; it also takes away from 
her rule a population of fifty or more millions of those 
who have for centuries known no government other 
than that of Russia. It is evidently the intention of 
Germany to create a series of buffer states on her eastern 
frontier controlling all Russian trade and economic life 
while the staies themselves are to be under German 
tutelage. The Ukraine, whose frontiers are left most 
conveniently undefined, has been put nominally under 
Austrian sovereignty. But this great extent of country 
will be kept under strict economic dependence upon 
Germany, for the latter will control Odessa and the Black 
Sea, thus cutting off the remainder of Russia from a 
southern outlet to the Mediterranean; she will also 
prevent this granary of Europe from aiding in the great 
problem of feeding the other continental countries. In 
the north the boundaries set upon Livonia place the 
Germans withia sixty miles of Petrograd; the practical 
control of Finland combined with its commercial domi- 
nation gives the mastery of both shores of the Gulf of 
Finland into German hands and effectually closes to 
Russia any access to the Baltic Sea except upon Teuton 
terms. And here the Scandinavian states have just 
cause for alarm for there is every evidence that plans are 
on foot for establishing German influence over them and 
of making of the closed Baltic Sea a German lake. 

The recent denunciations of these countries in the 
German press accuse them of being in agreement with 
the Entente Allies and give them warning that they 
can expect little consideration from Germany. That 
these countries can be accused of being over friendly to 
the Entente, certainly in the case of Sweden, would be 
amusing if it were not so serious. Sweden has been a 
most constant friend and persistent worker for German 
interests, as the ruling family, the army and the uni- 
versities have been most outspoken in Germany’s 
favor. According to newspaper accounts more than 
fifty per cent of the steel that Germany has used for the 
manufacture of munitions has been obtained from Swe- 
den. Now, however, when it is no longer necessary to 
cultivate the friendship of Scandinavia and in order to 
have a good excuse for exercising her strength in the 
north and te insure the control of the Baltic Sea, Ger- 
many feels that she is in a position to dictate her will 
upon her weaker neighbors. 

The latest territorial claims by Germany upon Russia 
have led to the cession to Turkey of practically all of 
the southern part of Trans-Caucasia for these claims 
eall for the surrender of the regions known as Batum, 
Kars and Karabagh. Very little has as yet been pub- 
lished as to the limits of this new cession made ostensibly 
as a reward to Turkey for her aid to the Central Allies. 
But io reality the true reasons have been for the purpose 
of assuring to Germany an ample supply of copper and 
manganese ore, the latter being so essential in steel manu- 
facture on any large scale. In the vicinity of Batum 
are some of the largest deposits of manganese and of 
copper ore in the world; the easy shipment across the 
Black Sea to any of its western ports and thence to 
Germany assures the latter of an ample supply of ord- 
nance material for war purposes. There is a railway 
extending from Batoum to Baku and its oil fields. At 
Baku are some of the best oil fields in the world, and, 


By Our Military Expert 


combined with the supplies that can be obtained from 
Rumania, they will give to Germany all the petroleum 
products that she will need. Thus three of her prime 
necessities will be supplied, enabling her to continue her 
present war activities as well as to prepare for future 
eventualities. Not every has realized what has 
happened or may happen as the results of Germany’s 


one 


recent successes, both military and commercial, by her 
gains in Russia; only the future can disclose on what a 
scale she will make use of her opportunities and of the 
fruits of her victories, at last so easily gained and so fully 
followed up to her own advantage. 

Much has been said of a proposed German invasion 
of Siberia with a march to Vladivostok and the Pacific. 
But undoubtedly she is too shrewd to risk a war with 
Japan that would call for millions of mea and treasure. 
In addition, the traasport difficulties across the almost 
boundless plains of Russia would be insurmountable; 
food and military supplies to support large armies, 
thousands of miles from their bases, could not be moved 
rapidly enough to hope for any success in a military 
sense. Undoubtedly Germany’s wish is to bring peace 
to the eastern front and to Rumania and then to bring 
matters to a crisis in Asia Minor and the Balkans. The 
stumbling block in the latter country is the Allied army 
at Salonica; that once out of the way, an advance on 
Palestine with a check on the British forward movement 
there would be the next consideration. 

Once the English forces could be defeated there, 
Mesopotamia would be almost immediately at her mercy 
and no doubt the Tigris valley would soon be swept clear 
of opposition as far as Bagdad and the Persian Gulf. 
It can be said that Germany, almost of a certainty, has 
no intention of threatening Japan on the east or of mak- 
ing any drive through Russian territory against India. 
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The German arrow aimed at India 














Distances by that route are too great. Germany, in a 
word is still adhering to her Mittel Europa schemes, for, 
by separating from Russia the Trans-Caucasian prov- 
inces, she is adding to the enormous territories in Middle 
Europe and Southern Asia over which it is her intention 
to gain political and economic control. Trans-Caucasia 
will be as truly German by control as will be Esthonia, 
Livonia, and the Ukraine in Russia proper. Turkey 
and the Balkan peninsula will also have the same status. 
Austria is but a German puppet and will have in fact, 
if not in theory, no independent political existence. 
She becomes simply a part of the great middle Europe 
domain. If it were not that the nations of the world are 
at present under arms to defeat Germany, the whole 
plan is on so gigantic a scale for extending German con- 
trol of territory and of resources that the world at large 
would have cause for fear of the ultimate results. It is 
therefore now the more evident that Germany must be 
thoroughly beaten or she will finally master the world; 
there can be no permanent peace until Germany’s 
present designs are abandoned and until she is confined 
within her own territory. England especially is menaced 
in her Indian possessions for beyond Baku and the 
Caspian Sea lie Bokhara and Turkestan. Through these 
countries, as well as through northern Persia, it will be 
sasy to reach out to Herat and Afghanistan, the keys to 
India. In fact, in a recent news telegram from Berlin, 
the open boast is made that Germany has acquired a 
direct free route through Russia to Persia and Afghani- 
stan; in other words, there is nothing to hinder her from 
reaching her goal, which is India. This makes the 
present struggle, indeed a world war as the danger lies 
by no means in Europe alone. The possession of the 
Black Sea and of Trans-Caucasia is indeed ‘“‘an arrow 
aimed at the heart of India’’; the success of the German 


ambition here would mean the disintegration of the 
British Empire and would bring our own country stil] 
closer to the shadow of German control. That Ger. 
many’s final design is to gain absolute political and eeo- 
nomic control of middle Europe and of southern Agig 
is now too evident to be ignored 

On the western front with weather conditions improy- 
ing day by day, trench raids, aerial combats and artillery 
duels are increasing in intensity, as the days pass. No 
great battles have been reported, but the official accounts 
show great activity on the part both of the Allies and of 
the Germans. The long advertised German drive has 
not yet taken place though there is nothing whatever 
to prevent its launching at ‘any time. The Germans 
are still adding to the number of divisions on this front; 
they have, as far as can be learned, fifteen or sixteen more 
than the Allies though that does not mean any superior 
strength since the number of men in an Allied division 
is larger than in a German one. The Allies also have a 
superiority in air craft and in guns, though additions 
from other fronts are constantly being made by the 
Germans, thus diminishing such superiority. Hereto- 
fore, due to fewer guns and the necessity of preparing 
new troops, no forward thrust by the Central Allies hag 
been attempted; but, if it is to be begun, it will now be 
not long delayed. There is much increased training 
activity behind the German lines, especially on the 
front occupied by the Belgians and French, where epen 
warfare methods are being employed in drill. 

It is uncertain at present whether this training por- 
tends the long expected offensive or whether it precedes 
a withdrawal on a wide front to force fighting in the 
open. It may even be the training is only to keep the 
men in proper condition for any style of combat that 
may arise. In the last few days strong attacks have 
been made by the German forces on the Flanders front 
and in the vicinity of Ypres, where there had been a 
marked increase in offensive activity. There have been 
heavy artillery action and infantry engagements all 
along the fronts from the Craonne plateau to Rheims, 
Verdun, and on into the Vosges mountains. In other 
words, there has been a “nervous activity” apparent 
over the whole western front; this leads to the belief 
that a drive in force either by the Germans or by the 
Allies is a matter of a few days only. 

Some experts hold, however, that Germany has no 
intention of launching a new drive in the west since 
nothing decisive can be expected here; they are inclined 
to believe that her greatest efforts during the present 
year will be made in Asia Minor, on the Salonica front, 
or in Italy. An unsuccessful offensive on the western 
front would not only be costly in loss of men and material 
but would lead to a reaction on the part of the German 
people that would place the military party now in powet 
in great jeopardy. Germany is well placed on this front 
for defensive operations while she feels confident of hei 
ability to drive the Macedonian army of the Allies back 
upon Salonica and the sea. The expulsion of the Allies 
from Macedonia would not only give to Germany the 
long desired outlet to the Mediterranean but would also 
free the Balkans and remove the threat of a severing 
of her communications with Constantinople. While 
the Salonica :ront is a long way from Germany and even 
Austria, it is much farther away from England and 
France. The submarine problem in the Mediterranean 
is a serious one for transportation; in an emergency, 
troops could be hurried through Italy and shipped across 
the Adriatic and through Albania. But the great hope 
of the Allies here is the organizing and equipping of 
the Greek army. 

Renewed possibilities of a stroke on the Italian front 
are indicated in the latest dispatches published in the 
newspapers. There have been many movements of troops 
observed and formations of new tactical groups similar 
to those preceding the November drive, have been 
noted. Large columns of troops are reported as moving 
in the valley of the Astico River, in the Lagarina valley 
from Trent and in the Giudicaria valley leading to Brescia. 

There is also an increasing concentration of artillery 
back of the enemy’s lines; these guns are presumed to 
have been brought from the Russian front. The best 
Austrian army leaders have also been sent to this front, 
showing the importance and scale of possible future 
operations. However, heavy snows have so far thwarted 
all efforts for active operations and these conditions may 
hold for some time to come. In the meantime, air 
activity has been very marked, the superiority of the 
Allies in this respect being most evident. Everything 
indicates that the enemy will take soon the offensive 
along the mouatain area, possibly endeavoring to come 
down the valley of the Adige into the plaias of Italy. 
But the Italians have now fully recovered from the 
disasters of last autuma’s campaign and are operating 
in close conjunction with the British and French troops 
now at the front in Italy. 
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Correspondence 


The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 























Lime Water Bread 


To the Editor of the ScrentTIFIC AMERICAN: 

In the issue of the Screntiric AMERICAN of February 
9th, you published an article about war bread where you 
advocated the use of lime water instead of milk or water, 
when the new war flours are used. I have had four 
years of domestic economy at Lewis Institute, and was 
very much interested in your article, so tried using lime 
water in mixing my bread, and thought you might be 
interested in the results. I have tried making the bread 
with it twice, and find it works beautifully using two- 
thirds war flour, one-sixth rye, and one-sixth oatmeal. 
The bread rises well, is sweet tasting and as your article 
says keeps moist for several days. I am enclosing a 
recipe for the bread, and if you care to pass the in- 
formation on to the housewives, you are at liberty to 
use it: 

One cake compressed yeast dissolved in 4% cup warm 
water, 1 cup steel cut oatmeal cooked 10 minutes in 1 
pint of water, 2 tablespoons sugar, 2 tablespoons fat, 
2 tablespoons of salt, 14 cup of lime water, 1 pint water, 
2% cups rye flour, 6 to 7 cups war flour. 

Cook oatmeal, let cool until luke warm; add yeast and 
other ingredients; knead well, let rise until double in 
pulk; knead again, shape into loaves; put in tins and 
let rise again; bake in moderate oven about fifty minutes. 
This makes three good sized loaves. 

I was unable to get the lime water made up one part 
in three thousand, so bought a 15-cent bottle of lime 
water at the drug store, and find it works very well 
using one-third cup of it and one pint of water for the 
liquid. 

I want to thank you for the helpful idea. 

Ciara M. Gort. 
Chicago, IIl. 


The Marine Corps Signal Battalion 
To the Editor of the ScrentT1‘1c AWERICAN: 

I have been asked many times since I have been in 
Philadelphia, by men, if the Marine Corps has a Signal 
Battalion. I believe, therefore, that if you would give 
this matter publicity, it would serve a great deal of good, 
in that it would inform so many young men that the 
Marine Corps has a Signal Battalion, and its home 
station is Philadelphia, Pa., where the Signal Battalion 
has a school for training radio operators, telegraphers, 
electricians, linesmen, repairmen, gas enginemen, motor- 
cyclists and operators of switchboards and operators of 
night and day signalling apparatus. You might further 
state that unprecedented opportunity is given applicants 
to join this Battalion, who are experienced as telegraphers, 
radio operators, gas enginemen, linesmen, etc., or those 
who have a desire or aptitude for learning those things; 
he is sent direct to the Signal Battalion at Philadelphia, 
instead of going through the recruit depot. Here at 
Philadelphia, he is given his military training, as well as, 
his training in branches above mentioned. 

It is a chance for a man to affiliate himself with men of 
the Battalion, who represent twenty odd colleges and 
universities, and almost every profession and trade 
known: Civil engineers, lawyers, law clerks, draftsmen, 
machinists, chauffeurs, motorcyclists, repairmen, lines- 
men, switchboard operators, students, etc. 

The Marine Corps Signal Battalion offers to likely men 
the chance of patriotic service, cosmopolitan association, 
liberal education and technical training. If any young 
man desiring to enter this Battalion will drop a line to 
Major J. J. Meade at these headquarters, he will be glad 
to give him any information he desires, or to see him here 
and take him over our work. 

MILuarpD F. STEVENS, 
Sergeant Major, 
Signal Battalion, U. 8. M. C. 


Philadelphia 
Navy Yard. 


Physical Environment — 
To the Editor of the Screntiric AMERICAN: 

I quote the following from “Geographic Influences in 
American History,” by A. P. Brigham: 

“We do not yet know how much physical environment 
molds the mental and spiritual life. We cannot trace 
geographical influences in a complete way, but we gather 
hints of their power. Unless one is plying the Hudson 
for trade, Irving is the best guide to the river. His tales 
of humble domestic scenes in the ‘Legend of Sleepy 
Hollow,’ are pictures, and the woods in which Rip Van 
Winkle slept are the living forests of the Catskills. 

; “The reader of ‘In the Tennessee Mountains,’ or of 
The Prophet of the Great Smokies,’ finds true pictures of 
the forests and hazy mountain slopes of the Southern 
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Appalachians. But he finds also a human type not to be 
met elsewhere in the United States. He is courageous, 
original, reads the sky and forest in lieu of books, and is 
little troubled by the outside world. Retired from all 
the world, these men reveal the effects of a stable environ- 
ment in a remote region.” 

This leads me to say that physical environment in- 
fluences in a large way one’s thinking and practices in 
life. I travel throughout the Tennessee Mountains, as a 
Sabbath School missionary, visiting families in their 
homes, and meeting the people in public meetings in 
district school houses, and I am impressed with the 
ruggedness and independence of thought of the citizens 
of this region. I think it is due in a measure to physical 
environment. 

Here you find a class of people as distinct and separate 
in thought and conventionalities as the Jewish people 
are to other nationalities. This great highland empire 
known as the Southern Appalachians has the purest 
stock of Scotch-Irish and Anglo-Saxon blood to be found 
anywhere in America. The people have not intermarried 
with foreigners, and no immigration has as yet found its 
way into these communities. 

The mountaineer is intensely patriotic, and has always 
been loyal to the National government in great crises. 
History will bear out this statement. In the present war 
many of the mountain counties in Tennessee have 
furnished more than their quota of volunteers. Cumber- 
land County did not have to draft a single man. 

In the foregoing county there are 1,879 families, and 
1,839 dwellings. There are only 263 tenants in the 
county. This is an illustration of general conditions 
throughout the mountains, and shows that the family 
life, as of Bible times, is an important factor in the de- 
velopment of character. In the mountains, as a rule, 
every family has its own home. This contributes to 
freedom and independence of thought. It is a life lived 
in close contact with nature. The government Children’s 
Bureau at Washington has issued a report which states 







































































The golf ball in flight 


that in homes occupied by single families 86 babies in 
1,000 die. But in tenements where six or nine families 
live, 237 babies in 1,000 die. 

In the great industrial communities that are now 
springing up as a result of the war, housing conditions 
and other matters pertaining to physical environment 
should be given due consideration. If this law of 
physical environment holds true in such a marked way 
with the Southern Mountaineer it will with equal force 
apply to all sections and conditions of mankind. 


James D. Burton. 
Oakdale, Tenn. 


White Ant Depredations 
To the Editor of the Screntiric AMERICAN: 

Last summer my attention was called to the matter of 
white ants attacking live trees. 

The only cases that I have seen have been small trees, 
pitch pine or cryptomeria, or small limbs on trees of 
these species. Also, so far as I have examined, there is 
first an unhealthy condition of the young bark’ which 
causes it to swell and roughen so that when the new ring 
of wood is forming in the spring, the bark splits open 
and gives the white ants access to the half formed wood. 
They thus eat this out without disturbing the bark, while 
the previous year’s growth of wood is left perfectly 
smooth without a scratch. It bears the mark of the 
unhealthy condition which gave the white ants access to 
the underside of the bark. 

J. E. WALKER. 
Shaowu, Fu, China. 


Restoring the Battlefields 


To the Editor of the Screntiric AMERICAN: 

In your editorial of February 9th, ‘Can Shell Scarred 
Battlefields Be Cultivated?” you suggest that a machine 
be found which can drive straight across all obstacles, etc. 

Would it not be more pre«tical to revive the old system 
of steam plowing and drag the scraper across the field 
by means of wire rope? 

This, it seems to me, would not only be more efficient 
than a self-propelling machine, but would be much safer 
as the operators could be at a safe distance from the 
scraper. 

In case of an explosion from striking a dead shell 
the only damage would be to the mechanism of the 
scraper. 

C. M. Conrapson. 


Green Bay, Wis. 


‘The Mystery of the Golf Ball 


Why Must It Be Rough In Order to Fly True? 
By P. A. Vaile 


“\NE frequently hears golfers and others asking the 
reason for the marking of the cover of the golf ball. 
The answer always is that the marking is necessary in 
order to make the ball fly straight. In other words the 
ball will not hold its flight unless it has some kind of a 
pattern on its cover; this has been proved beyond any 
possibility of argument; the smooth ball has a most 
erratic flight, that, in fact, makes it useless to a golfer. 

These phenomena have not, however, been explained 
by the scientists. It is a subject of much interest and of 
great practical importance to golfers so it is quite worthy 
of consideration and elucidation. 

Nothing flies well without a tail. This might almost 
be laid down as a fundamental axiom in general aviation. 
As boys we have all seen the futile efforts of a sparrow to 
guide himself when minus his tail-feathers. A kite is 
useless without a tail. Where would the arrow go with- 
out its feather? The old round rifle-bullet was a poor 
thing compared with the modern bullet that has got its 
“‘tail’’ in its length and spin, and an airplane without a 
tail would cut a sorry figure. 

As it is with all of these so it is with the golf ball. It 
cannot fly well without a tail. It, in effect, has a tail, 
but it is invisible. That accounts for much of the 
mystery of the flight of the golf ball. 

The golf ball leaves the face of the driver in a well hit 
stroke at a very great speed. It follows naturally that 
in front of the ball there is a cushion of compressed air. 
It follows just as naturally that immediately behind the 
ball there is something approximating to a vacium. 
These are both clearly shown in the diagram. {It will 
be clear that, from the front point of extreme compression 
to that point where the compressed air regains its normal 
density, there is a disturbance in the atmosphere in the 
form of a tube of compressed air, of varying density and 
containing a small vacuum. 

As the ball travels forward it makes and, in a con- 
stantly decreasing degree, maintains this tube of com- 
pressed air. As this compressed air flows over the ball, 
if we may inversely express it in this manner, it spreads 
and runs between the excrescences on the ball. 

The indentations thus get a grip, or take hold, of the air 
so that the ball is steadied in a remarkable degree during 
its flight and, although this is a point that has never 
even been raised, the suctional action in lateral rear of 
the ball, probably also gets greater control on account 
of the marking of the ball. ‘ 

It will thus be seen that, in effect, the golf ball has a 
‘tail’ of compressed air wherever it flies; that this tail 
is of varying degrees of density from the point of utmost 
compression in front of the ball until it regains normal 
density behind the ball, and that, on account of the 
lateral suctional action of the “tail’’ its influence persists 
until the point of normal density is reached. 

We have now to consider the phenomenon of the 
erratic flight of the smooth ball. This has puzzled even a 
scientist so eminent as Prof. J. J. Thomson, Caven- 
dish Professor of Physics at Cambridge University, 
England, and winner of the Nobel Prize for Physics. 
Professor Thomson has admitted that he is unable to 
explain it, and, indeed, it is not easy to do so, but the 
explanation of the flight of the rough ball may help us 
in the consideration of that of the smooth sphere that is 
never used in practical golf. 

The smooth ball cannot be relied on in any way. It 
ducks and soars and darts about sometimes almost as 
erratically as a butterfly. It would seem that the reason 
for this is, primarily, that its lack of grip prevents its 
“holding into its line.’”” In other words the ball has a 
better chance of “slipping” its cushion of compressed 
air. 

This probably is aided considerably by the defective 
center of gravity of the ball, a most common fault in 
most golf balls and a grave defect. 

If the center of gravity of the ball is defective one side 
will lag more than the other and this will be seized on 
instantly by the compressed air to force the ball out of 
line. If the ball encounters, as it of course very fre- 
quently does, strata of air of varying density and also air 
pockets, these vagaries will be exaggerated; for the 
stream of compressed air is distributed thinly and, com- 
paratively speaking, evenly over the surface of the smooth 
ball. It is then easier to break through than if the ball 
were, if we may so express it, in the grip of the “fingers” 
of compressed air that clutch the marked bail. 

A consideration of these phenomena forces one to the 
conclusion that in the near future the marking of the 
golf ball by determinate indentations as in the ordinary 
“dimple” or “pit’’ markings will become obsolete. The 
bramble or pimple marking is now, if not actually ob- 
solete, at least obsolescent, and in the opinion of many 
good judges it will soon be the same with all determinate 
markings, for they interfere with the ‘‘stream line” of 
compressed air and have no advantage whatever over 
the old marking by indeterminate grooves or sunken 
lines that ran right round the ball and allowed the com- 
pressed air to escape without unnecessary friction. 
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An American Canal Between Lakes Erie and Ontario 
Projected Ship, Sanitation, and Power Canal Involving Construction of Giant Lift-Locks 


,,OR more than forty years there has been mooted the 
question of building a canal to connect the waters 
of Lakes Erie and Ontario on the American side of the 
border. As the discussion has broadened with the in- 
crease of knowledge in general engineering and in the 
sciences of hydraulics and sanitation, a greater scope of 
project has gradually been included; and at the present 
time there is under serious consideration a plan for 
building a combined ship, sanitation, and power canal, 
starting in Lake Erie at a point south of the head of the 
Niagara River, then running east to the shore and 
gradually turning north so as to pass behind the City of 
Buffalo and west of the City of Lockport, reaching 
Lake Ontario at the harbor of Olcott. Quite lately the 
U. 8. Government has indicated that it would be ad- 
vantageous to have a ship canal connecting those lakes. 
The total length of the proposed ship canal is about 
forty miles, and that of the proposed tributary barge 
canal about twelve miles. The bottom width of the 
former varies from 250 to 300 feet, and that of the 
latter is about one hundred feet. The depth of the ship 
canal is to be 30 feet, and that of the barge canal 12 feet. 
The total fall between the two lakes is 327 feet. Of 
this amount eight feet of drop could be utilized at the head 
of the canai so as to reverse the flow of the watercourses 
and the main sewers in Buffalo and Tonawanda; about 
seven feet would be needed to produce the required 
velocity of two and a half miles per hour in the canal; 
and the remaining height of 312 feet would be divided 
between two lift-locks, one of 208-foot and the other of 
104-foot rise. Naturally, the canal would project into 
each lake for the purpose of creating a harbor and 
terminal docks. 

As the level of t:e existing Erie Canal is slightly greater 
than that of the proposed ship canal, it would be necessary 
to provide locks to carry barges from the former into 
and out of the latter, and to syphon the water of the 
Erie Canal beneath the bed of the ship canal. 

The object of the projected construction is three-fold, 
viz: 

First.—To carry the largest lake-vessels, as well as 
barges, between Lakes Erie and Ontario in the shortest 
practicable time and at the least possible expense. 

Second.—To divert the sewage of the cities of Lacka- 
wanna, Buffalo, Tonawanda, and contiguous munic- 
ipalities from Lake Erie and the Niagara River, which 
sewage now seriously pollutes the drinking water of the 
numerous communities along the banks of the latter, and 
in times past has caused serious outbreaks of typhoid. 
After using such purifying agencies as may be found 
necessary, it would then be discharged into Lake Ontario 
so far from the shore as to render it unobnoxious. 

Third.—To develop energy to the amount of about 
800,000 horse-power. 

According to a treaty with the Canadian Government, 
there can be diverted from the Niagara River, for power 
and sanitation purposes combined, 26,000 cubic feet of 
water per second; and this, it is estimated, will produce 
in falling the 320 feet (or the combined heights of the 
three locks) the 800,000 horse-power mentioned. 

The two main power-houses should be located below 
the lift-locks and as close thereto as the configuration of 
the ground and the navigation requirements will permit. 
The utilization for power production of the eight-foot 
fall between the mean level of Lake Erie and the constant 
level of the head of the canal has been contemplated; 
but the economic problem which it involves will have 
to be technically solved before any determination of 
this point can be reached. 

The principal promoter of the enterprise, Mr. Millard 
F. Bowen, of Buffalo, maintains that this will be ‘‘the 
only fair water-power development ever offered to the 
Government,’ and gives a number of reasons to sub- 
stantiate his claim. 

The main benefits to be derived from the proposed 
canal are the following: 

First.—A ship canal, entirely on American soil and well 
back from the Canadian boundary line, capable of trans- 
ferring the largest lake vessels from one lake to the other 
in a very short time and at the smallest possible expense. 

Second.—A large harbor of safety at each-end of the 
canal. 

7 hird.—Barge canal terminals for New York State. 

Fourth.—Prevention of pollution of international 
drinking waters. 

FPisth.—Conservation of national reserve resources by 
the development of 800,000 horse-power two-thirds of 
which are now going to waste. 

Sixth.—Prevention of floods in Buffalo and Tonawanda 
by carrying off quickly the storm waters. 

Seventh.— Maintenance of a practically constant water 
level for Lake Erie by 1oeans of submerged weirs. 

Eighth.—Maintaining the beauty and insuring the 


Dr. J. A. L. Waddell, Consulting Engineer 


permanence of Niagara Falls by building a spreading 
pier at the crest of Horseshoe Falls. 

Ninth.—Protection of valuable food fishes by re- 
moving pollution of the water. 

No accurate estimate of cost of the entire project is 
possible at this time, becayse the necessary surveys 
have not been finished, and because the existing chaos 
in the material and labor markets renders reliable 
estimating on any large construction impracticable. 
Approximate profiles have been drawn by using the 
Government contour maps; much information has been 
collected concerning the character of the materials to 
be moved; and the approximate quantities of earth, 
shale, and rock excavation have been figured from the 
geological and geodetic maps in existence. 

lt is easily conceivable that the total cost of construc- 
tion would be large; and it is probable that not less than 
$125,000,000 would be required to complete the entire 
construction and to put into operation the canals and the 
power development. While it is impossible today to 
predict with any accuracy what will be the cost of 
any proposed construction after the close of tle war, the 
writer feels assured that the project under consideration 
will require not less than the amount just mentioned. 

The most strikingly novel feature of the proposed 
work is the lift-locks, because these are of unprecedented 
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dimensions, weights, and rises. The five existing lift- 
locks that have been built up to the present time are large 
enough merely to carry a single canal barge, and the 
depth of the water in them is not greater than twelve 
feet. The larger of the two now suggested is illustrated 
on the opposite page, from which it can be seen that each 
lift consists of two steel tanks. Each of these is 660 feet 
long by 70 feet wide (inside measurement), by 35 feet 
deep, so as to contain 30 feet of water without danger of 
spilling. The inner edges of the two tanks are con- 
nected by wire ropes running over a line of 56 sheaves, 
each 20 feet in diameter; and each outer edge is con- 
nected by wire ropes running over a similar line of 
sheaves to a row of large concrete counterweights. As 
the depths of water in the two tanks are to be kept equal 
at all times, as nearly as may be, the loads to be raised 
and lowered will always be counter-balanced. 

The three piers or walls for supporting the sheaves are 
about 280 feet high, and each varies in thickness from 
9 feet to 17.5 feet. They are toothed by offsets or but- 
tresses (so as to permit the passage of the projecting 
steel hangers) on both faces of the middle wall and on 
the inner faces of the two outer walls; but, on the outer 


faces of the latter; one-half of the offsets are omitted, 
so as to provide room for the large counterweight blocks. 
The dimensions of each of the latter in plan are 18 feet 
and the height would be about fifty feet 


by 10 feet; 


if iron ore be used in the concrete, or considerably more, 
if not. Whether the ore is employed to increase the 
specific gravity will involve later the solution of ap 
economic engineering problem. There are 28 of thege 
counterweights carried by each of the outer walls, 

At each end of each tank there is provided a steel gate 
operating vertically and dropping into a steel box which 
contains water; and two similar gates are to be located 
at the high end and two more at the low end of the canal, 
The weights of metal in these gates and their receiving 
boxes have been roughly estimated upon a fairly liberal 
basis; but the complete, complicated details therefor, of 
course, have not yet been designed. Those for the re- 
mainder of the tanks and for the operating machinery, 
however, have been computed with some accuracy. 

The operation of the lifts would be by electricity, 
generated in the large power-houses located in their 
vicinity, the water therefore being carried from head- 
race to tail-race through large pipes or tunnels. The 
power would be applied to the rims of all the sheaves 
by means of racks and pinions, with reduction gear 
leading to the motors. These are to be placed on top 
of the piers, each of the latter being capped by a large 
concrete slab, thus forming a platform some 23 feet wide 
and 680 feet long. All the motors are to be so connected 
as to act strictly in unison, in order that the upward 
and the downward motions of the tanks may be regular 
and uniform. 

Beneath the tanks there are to be large air-buffers, 
capable of bringing the tank to rest from its greatest- 
allowed speed; besides which there would be self-acting 
solenoid brakes to check the velocity at the proper 
places. 

Locking apparatus would be required to hold the tanks 
to exact position at top and bottom of travel. These 
would project through the walls or piers; and they 
would have to be of a most substantial character. 

Provision must necessarily be made to take care of the 
effect of the stretching of the wire ropes under load and 
operation, the amount thereof being about one per cent 
of their total length. 

Some conception may be formed of the magnitude of 
these lift-locks by an inspection of the following partial 
list of the estimated quantities of materials required 
for the construction of the higher one, as computed by 
the writer, who has been retained by the promoters to 
prepare the plans and estimates of cost therefor. 





Metal in two tanks, excluding gates. 26,000,000 Ibs. 
Socket attachments for same....... 3,56C,000 Ibs. 
| ae mR he | 6,980,000 Ibs. 
SFC ee 840,000 Ibs. 
Sheaves and bearings therefor ...... 16,850,000 Ibs. 
DUO IIIA. 60.65 oo 65 6k 5 hg v0! 1,650,000 Ibs. 
Cast-iron balancing chains and de- 

SIR EE AS ng ea Re 5 5,920,000 Ibs. 
Paowmatic buffers... .. 2.2.2.6... 600,006 Ibs. 
Steel in counterweights............ 3,000,000 Ibs. 
Total metal, excluding machinery and 

IES tae air 6 Sdn 4 4. he: bed « Wate 75,400,000 Ibs. 
CS US GEE. & . Scid sce ties.c 236,700 cu. yds. 
Concrete in counterweights........ 18,400 cu. yds. 
Value of operating machinery, Ps 

motors, pumping plant, gates, 

houses, cranes and tracks....... $1,156,000 


Between the gates of the canal and the adjacent gates 
of the tanks there would necessarily be spaces that 
be made as small as possible, because the water 
at times fills them has to be wasted. That water at the 
higher level would be caught in small reservoirs | 
at the sides of the cutting a little below the elevation 
the highest level of the bottoms of the tanks; and from 
there it would be pumped back into the head-race, so that 
only a small proportion of its maximum possible energy 
would be lost. But the corresponding water at the gates 
in the tail-race would fall into the sump of the pit; 
from there it would have to be pumped out, so a8 
maintain the said pit free from water. The p 
machinery for keeping the pit dry would have to 
capable not only of taking out the water wasted at @ 
lower gates but also the greatest amount of rainfall 
could reach the said pit—and as rapidly as it can en 
It is, therefore, important that the watershed be 
to an absolute minimum by the construction of effective 
slope-drains. The average height of the bottom of re 
pit would be about 60 feet below the surface of the 
water in the tail-race; and the elevation of the ison . 
the sump would be some 25 feet lower than that 
the lowest portion of the pit. 

The higher lift-lock would require about ten cn 
to raise, and the lower one about five minutes; 







would take several*minutes more to raise and ower te 


gates. Possibly a passage through the higher lift 

be made in as short a time as 20 minutes, and t 

the lower lift in 15 minutes. As it takes several hours for” 
(Concluded on page 263) me 
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-locks capable of handling 650-foot ships of 30-foot draft 
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Lifting ocean liners up to Lake Erie. 
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American Machinery in Japan 
By Adachi Kinnosuke 


The following article is interesting as expressing an 
Oriental’s attitude regarding American participation in the 
trade of the Far East 
enormous demands placed on the American manufacturer 


The writer appears not to realize the 


by both war needs and the increased domestic needs of this 
country. He appears not to understand the viewpoint of 
the 
more orders than he can possibly fill at the present time, 
particularly if the order is for special makes. In the 
present the attitude of the manu- 


facturer is merely in conformance with the 


American manufacturer, who has, im many cases, 


siluation American 


trained to look upon a customer as a charity patient or 
His business training at home 
had He is taken aback a little. But 
necessity is a great driver. The vision of his 
new factory in Tokyo standing bare of machinery, with 
the interest charges on the investment going right along 
on. So the heathen persists in his blind 


even as a poor relation 
been wrong 


slave 


drives him 
obstinacy. 
“What?” the American 


make the machines for you specially? 


manufacturer deigns to 
Well, 


we always try to accommodate our 
that is entirely out of the 


” 


remark, ‘ 
we would like to; 
But really, 
question at the present time. 


customers. 


Se] 


sends a number of young men—alert, ambitious and fond 
of seeing the world, and whose tongues have not been 
ossified—out to Japan. They enter his branch office there 
and mingle with the Japanese people. They are there to 
master the language as well as to learn the trade condi- 
tions and methods of the Japanese. When they ripenin 
years and experience, they can face their Japanese 
customers and talk business with understanding. Do the 
American manufacturers of machinery do these things? 
A few, yes; but mighty few. 

We Japanese are supposed to know a good deal of 
China and the Chinese. We are right there in the Far 
East. We have had a common civilization and common 

traditions. The life conditions are not 





economic law of supply and demand. While 
we do not indorse Mr, Kinnosuke’s criticism 
we believe that the readers of the SCIENTIFIC 
AMERICAN would be the 
ideas of a foreigner, and especially those of 
an Oriental, regarding our opportunities for 
establishing new trade connections.—Epiror. 


interested in 


AMERICA can sell her machinery to 
42% Japan. She has done so—the photo- 
graphs accompanying this article offer 
proof of this fact. Moreover, she is not 
selling one-hundredth of what she should 
sell. What is needed naturally is to 
visualize this thing—this minus sign in 
America’s trade activity in Japan; and to 
make the American manufacturers of 
various kinds of machinery feel and realize 
it. 

And now is the accepted time. The 
world war has practically forced the 
American manufacturer in this particular 
line to stand and deliver, so to speak. 
Before the war, in 1913, America sold to 
Japan about twenty per cent of the ma- 
chinery of various types that Japan bought 
abroad. England sold her more than any 
other country—50 per cent of all the 
machinery that she imported that year. 








so different in the two countries. Yet, 
there is at Shanghai a rather extensive 
school established for no other reason than 
that the young Japanese—the future sales- 
men of Japanese goods in China—may 
study and master the Chinese language 
and dialects. Have the Americans estab- 
lished such a school for their future sales- 
men in the Far East? If so, they have 
not advertised it very widely. 

After-dinner speeches at many banquets 
of various chambers of commerce and 
other commercial bodies in the United 
States have been quite eloquent of the 
American conquest of the Far Eastern 
trade. As an example of the world-wide 
advertised American sense of humor, 
these commercial orations are very effective. 
For, indeed there can hardly be anything 
more choice than some of those 
eloquent orations as masterpieces of 
unconscious humor. But considered as a 
sober discussion of the foreign business that 
the United States should have and hold, 
there seems to be something the matter 
with them. When some of the orators try 
to blame the keen Japanese competition 
out there for the apparent failure of Ameri- 
can goods to make their way more suc- 


much 








Up to that time, the American manu- 
facturer of machinery had not exceeded 
England in his sales to Japan or even come 


Interior of a glass-factory in Japan. The automatic bulb-blowing machine 


at the right was made in America 


cessfully, why, that is insulting the in- 
telligence of nobody but America. 

The world war has practically placed 
America’s European competitors out of 





within a competing distance of the British. 
Two years after the war began-—in 1916— 
there was quite another story. In that year 
Japan spent 16,000,000 yen (a little more 
than $8,000,000 in American money ac- 
cording to the present rate of exchange) 
for her imports of machinery. British 
manufacturers received 7,000,000 yen of 
this sum. That is much lese than they 
should have had, and the world war was 


blamed for it. There was, however, 
nothing at all sensational about the 
amount of England's share. What was 


sensational—scandalous in the eyes of 
some of the European makers and ex- 
porters of machinery to Japan—was the 
share of American manufacturers that 
year. They exported 7,780,000 yen worth 
of the total of Japan'simportsof machinery. 
In that, they did what is very dear to 
the American imagination; they absolutely 
broke all the previous records. They 
beat the British for the first time in this 
particular trade. Not that it was their 
fault that they did it—oh, far from it! 
The world war played a sort of hold-up 
man and made them sell. In fact they did 
not sell; the Japanese bought. They had 
to buy because the war practically closed 








the field—especially in such things as 
highly specialized machinery. America 
has the open field now. She has a good 


chance to make a good start in the Far 
East. If she ever means to cover that 
field, she has very little time to lose. 
The foundation should be laid at once, and 
it is no child’s play, either. Out there, 
she will have to face the competition of 
all the world in the end and prove that she 
is their master or at least their peer in 
such fields as she chooses to occupy. 

The first battle that America will be 
called: upon to fight for this trade su- 
premacy will be fought right here at home, 
in the United States. It is against the 
nation-wide indifference in almost all 
foreign events and things. Before a nation 
can really become a world merchant, its 
young men must first dream of the world’s 
market places. No amount of arguments 
and theories can get around this point. 

Take the case of the sale of American- 
made machinery to Japan in 1916, 28 
mentioned above. It was quite an event 
but American newspapers did not make 
any particular mention of it. There may 
have been five hundred persons out of 
more than one hundred millions of wide- 








the British and European markets. Amer- 
ican manufacturers did not wish to sell, 
but the Japanese made them sell. 

The American manufacturer sits in his 
sumptuous office at Chicago or New York. A Japanese 
customer comestohim. Aftera number of profound ko- 
tows before the lordly business prince, the heathen makes 
his petition humbly enough. He wants to buy American- 
made machinery to fit up his glass factory in Japan. 
“Sit down,” says the American manufacturer, graciously. 
“I don’t know whether we can give you what you want. 
We are pretty busy here just now, you know. But if 
we have any of that kind of machinery in stock, why, we 
shall be very glad to do what we can for you—very 
glad indeed to help you out.” 

The Japanese customer had not thought that he was 
applying for a favor or for charity. He was never 


Machine shop of the Tokyo Electric Company completely-equipped with 


American machinery 


Put a European manufacturer or exporter beside the 
lordly American business prince. The contrast is rather 
impressive. A European manufacturer does not sit 
comfortably back in his chair in Manchester or Ham- 
He sends his representative out to Japan. But 
that is not all. He opens a shop at Tokyo where he can 
display samples of his wares. He does not stop there, 
either. He has his representative call upon his pros- 
pective customers. This representative patiently 
gathers priceless data on the peculiar conditions— 
business, climatic and economic—under which his 
Japanese customers are conducting their business. 
The European exporter goes further than that. He 


burg. 


awake Americans who have heard about it, 
but I rather doubt it. The fact is, one 
of the most exasperating things about 
the tremendously and persistently advertised Amer- 
ican enterprise and push is their utter indifference 
when it comes down to international trade. There are 
reasons for it to be sure—mighty good reasons. Why 
should the American manufacturer go 6,000 miles 
from home to sell his goods when he can get better 
prices for his wares at the very back door of his fac- 
tory? But is that sort of blessed state of things to 
go on forever? One thing for which American business 
men congratulate ‘themselves is their keenness of 
vision. Strange, isn’t it, that the one outstanding 
characteristic of theirs is their persistent blindness im 
matters of foreign business? 
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The Cold Metal Spray, a Striking 
Photograph 

E described in these columns some 
time ago the Schoop metal spraying 
process, whereby a coating of metal is 
applied to a flat surface by being shot from 
a pistol in the form of a dense spray of 
minute particles The outstanding feature 
of the process is that the metal is not 
applied hot, as one would naturally infer 
to be the case, but is cold when it strikes 
the surface upon w hich it is to be deposited. 
The Swiss inventor sends us a photo- 
graph of the spray in action which brings 
this out in startling fashion. As Mr. 
Schoop points out, his 
really in dusting a surface with iron dust 
which the 


process consists 


and the only inconvenience 
gentleman in the picture suffers is that he 


will have to chip the thin coating of armor 








accomplishment, although it is well known 
among engineers in the art that there are 
but two or three really essential elements 
in the projecting machine which have to do 
with the quality of the picture on the 
screen. With these carefully designed and 
perfectly made, the real problem then 
consists in the construction of the whole 
on lines permitting development by avoid- 
ing the limitations inherent in the present 
type machine. 

These essentials in their simplest form, 
were embodied in the new type, and 
this machine has now been in use for more 
than a year, under a variety of conditions; 
for example, in the finest high school in the 
world (Central High, Washington), pro- 
jecting 125 feet on an 18-foot screen, the 
auditorium seating 2,000 students; in pri- 
vate homes where safety is the essential 
feature; in eleemosynary and correctional 
institutions, battleships, and so on. 








off his hand at the conclusion of the 
demonstration. 
It may be remarked here that Mr. 


Schoop kas recently received the John 
Scott Legacy Medal from the city of 
Philadelphia, acting on the recommendation of the 
Franklin Institute, as a reward for the services rendered 
by his invention. 

A New Cycle in Motion-Picture Projection 


T is a curious anomaly that in the motion-picture 
projecting machine business, the usual rule of supply 
and demand does not hold good. One may buy anything 
else, 2 watch, an automobile, a house, paying as much 
or as little as one chooses, getting increased value with 


increased cost, but for a 


The metal spray; it shoots cool metal, not hot 


cost one gets more cast iron only, the quality of the 
picture on the screen is not improved. 

It is not so much that the old style of machine is not 
good; it is good, just as the steam locomotive is good, 
but subway and tunnel train service was impossible until 
a new type of motive power had been developed. This 
is exactly the situation ia the motion-picture business. 
The engineer has gone as far with the old type of projector 
as it is possible to go—and a new type is necessary if 
development is to be made to meet modern conditions, 


thorough test, the next step was the design 
of a duplex model for use in the finer 
theaters, a machine embodying a right and left machine 
construction in a single unit, and with the right and left 
elements of this-duplex construction electrically crossed 
so that one maehine controls the starting and stopping of 
the other, in such a manner that the show is continuous 
on the screen without any attention from the engineer 
in attendance whose only duty is to stand by and see 
that everything goes smoothly just exactly as the engi- 
neer in an electric light station does to day, 
To this lateral projection and duplex construction is 
added a panel board on which 





motion-picture projector one 
pays about the same price 
for all makes. 
today a picture equipment 


There is not 


comparable with the mag- 
nificence of a great many of 
the theaters built 
and many more projected. 
No matter how much the 
builder of a fine theater, may 


desire a correspondingly fine 


already 


picture equipment, he can't 
get it: it doesn’t exist; the 
only machine available is 
the same cheap-priced, old- 
type machine used in the 
little 5-cent 

The theater 
pay as much or as little as 
he likes for music, and other 


“movie’’ house 


owner may 











meters are mounted for elec- 
trical current measurement, 
speed and light values, and 
also a pilot picture upon 
which the engineer watches 
the framing. The engineer 
in charge learns, in a glance 
at the panel board, the run- 
ning condition of every in- 
tegral part of his installation 
as well as the state of the 
picture on the sereen. For 
the board is equipped with 
every modern device to show 
ampere flow and voltage, of 
both the main line and the 
generator sets, speed of the 
film through the machine in 
feet per minute, and the 
duration of the reels in time. 
A duplicate of this direct- 


———— anni ~ nme 








accessories, but when it comes 
to the picture machine, that 
which produces the thing he 
sells to the 
limited to a very small choice, a choice in name mostly, 


public, he is 


for the three or four machines available all sell for about 
the same price. 

The automobile industry is nearly the same size as the 
motion-picture industry, but the former has above three 
hundred machine manufacturers, while the latter has but 
three or four. 

The reason for this is that the old style longitudinal 
projector has inherent limitations, and has been devel- 
oped just about as far as it is possible to go. For added 

















The Jenkins Phantoscope, the first motion-picture projecting machine of the model which has become 
standard the world over. Placed in the U. S. National Museum twenty-two years ago. 


greater commercial usefulness, wider educational value, 
and, particularly, equipment more acceptable in the 
splendid theaters already constructed and those pro- 
jected. 

Pondering this matter, Mr. C. Francis Jenkins of 
Washington, D. C., decided to try for this new type of 
machine. The result of his efforts, and that of his 
engineering staff, is a machine the most striking feature 
of which is its lateral projection. This machine is re- 
markable in three principal features, 7. e., (1) beauty of 
screen picture; (2) simplicity of design; and (3) absolute 
safety. 

The making of a successful projector is not an easy 














reading board is in the mana- 
ger’s office, and the nianager’s 
office and projection room 
are also telephonically connected; a speedometer is also 
located in front of the orchestra leader for his own 
guidance. 

When the patron of a duplex projector equipped 
theater enters the auditorium, he sees just in front of him, 
under the first balcony, a platform some three feet above 
the main floor. This platform has a brass railing, and 
brass steps leading up thereto. In the center and at the 
forward edge of this brass-railed carpeted platform is a 

(Concluded on page 263) 




















Projector designed for schoo! work, having all the 
film located in a cast-iron magazine 


A duplex projector which takes the whole of a 
six-reel show at one loading 


Ciose-up view of the mechanism of the new pro- 
jector, showing the threading of the film 


The essentials having thus been given a 
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An X-Ray Tape Measure 
YOMETHING a little bit 
7 different from the 
devices for 
of foreign 
suggested by an 
officer of the Medical Re- 
serve Corps. The novelty 
consists in the means taken 
for overcoming the funda- 
mental deficiency of the 
shadowgraph—namely, that 
information 


usual 
X-ray 


bodies 


run of 
location 
has been 





it conveys no 
about distances. It is pro- 
posed to place the 
patient’s trunk or limb, as 
the case may be, a flexible 


about 











BAND B; 


MOVABLE BANDS 
C. ano D. 







to work on an old fiddle jp 
order to learn the secret of 
tone in the violin, as wel] as 
the possibilities of structural 
improvement. The reguylt 
has been a new method of 
constructing violins, and, it 
appears, the solving of the 
tone problem. 

The sound box of a violin 
has hitherto been constructed 
with an arched top or belly, 
an arched bottom or back, 
and sides or walls of gub- 
stantially uniform height 
between the two. The arch- 
ing of the belly and back is 












ADJUSTABLE 
XRAY TUBE 
SETTING METE 


SCREW 






SET SCREW 








TISSUE DEPTH METER 





metallic tape measure, as 
illustrated, the calibrations 
and the numerals marking 
them being perforated in the metal. 
will, of course, then register on the shadowgraph, lending 
a very obvious aid to the mathematical work of measuring 
the depth of the intruding body. 

The designer has paid a good deal of attention to the 
He sur- 


These calibrations 


mechanical details, as our drawing indicates. 
gests that the bands be illuminated with radium paint 
for working in the dark room and for adjustment in the 
dark at the hands of the fluoroscope operator. He 
points out that the bands, when anchored in place by 
adhesive tape, may be left on any part of the body for 
any length of time. When this is not the 
calibrations may be marked on the patient by nitrate of 


desired, 


silver or luminous paint. 


A Novel Tread for the Tractor 


MONG the many mechanical developments of the 
4 war which have been profitably turned to peaceful 
industries is the pad wheel for tractors which we il- 
lustrate. It is an Italian creation, designed to fill the 
need of military tractors in the rugged and mountainous 
country of Italy at the time of their entrance into the 
war. 

The inventors are Messrs. Tolloti, en- 
gineers at one time with a large automobile company at 
Turin, later manufacturing power-operated plowing 
outfits in their own plant at Milan. Foreseeing the 
opportunity for adapting this to development work in 
this country and Canada, M. Leoni, also an Italian 
engineer and personal friend of Pavesi and Tolloti, 
secured the patent rights in America and organized a 
company to market the device here. “7 

This pad wheel differs from other pad types in that the 
pads are not pivoted in the wheel rim, but are simply 
held against it by means of springs. This permits the 
wheel rim to roll over the track on the pads without 
causing the pad to mill or scrape the soil, and by virtue 
of this the wheel can go over macadam 


Pavesi and 


The markings on this metallic tape, being perforated, shadowgraph and aid the location of the foreign body 


What a Little Inquisitiveness Did for the Violin 

— violin is the only perfect musical instrument 
and has not been materially changed in its con- 

struction or form for a period of over 350 years,”’ read 
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The pad wheel that gives great flexibility of service 


Mr. Frank M. Ashley of New York city in one of the 
scientific journals some years ago. But this inventor is 
of that type which takes nothing for granted. He was 
curious to test the truth of that statement. So he set 





primarily for the purpose of 
taking up the strain exerted 
by the downward pressure 
of the bridge caused by the tension of the strings, as the 
arched construction stands up much better and resigtg 
distortion to better advantage than a flat construction. 

To secure this arching, it has hitherto been necessary 
to take a slab several times the thickness of the finished 
belly or back and rout the piece according to carefully 
laid out diagrams until the proper proportions haye 
been obtained. This process is wasteful in material and 
involves considerable time and labor of a skilled work- 
Moreover, after the instrument is completed, it 
takes a long time for it to develop its proper tone. 

In the routing process a large number of the long 
straight wood fibers are cut across and removed and the 
remaining short fibers do not transmit the vibrations ag 
freely as the long unbroken fibers, so that it requires a 
longer period of time to render the fibers elastic in the 
act of playing. Age alone will not render a violin 
beautiful in tone; in fact, age alone makes the tone 
weaker as well as the instrument. But an instrument 
that has been played upon for years becomes more 
mellow and brilliant in tone and responsiveness due to 
the fibers becoming more free and elastic. 

The ordinary instrument thus requires many years to 
attain its responsiveness and mellow quality of tone. 
It has long been recognized that the lowest arched in- 
struments of the Stradivarius type are much more 
powerful, brilliant and responsive than higher arched 
instruments of the early German type. The reason for 
this is two-fold: first, that the flatter instruments have 
fewer of the fibers cut in the belly and back, and, further- 
more, the flatter instrument permits a freer vibration as 
is evident from the general physical law governing 
vibrating plates. 

To avoid the expense involved in routing the instru- 
ment, resort has hitherto been made to pressing the parts 
in form by steaming the wood and subjecting the same to 
pressure in a mold or die. This steaming and pressing 
process, however, crushes the fibers 


man. 





and asphalt roads without injury to 
their surfaces. Each pad offers a 
reaction surface that is thrust against 
a corresponding roller in the wheel 
rim, and since these reaction surfaces 
reproduce exactly the involute curve 
described by their rollers in their 
cycloidal movement during the rota- 
tion of the wheel, it naturally follows 
that between the reaction surfaces of 
the pads and the rollers there is 
merely a rolling movement, and con- 
sequently a minimum of wear. 
Working experiments have proved 
that this type of wheel has so much 
greater efficiency over the conventional 
friction wheels that a tractor on a 
hard road can develop its own weight 
at the drawbar, which on ordinary 
fields increases the efficiency of a 
tractor from thirty to fifty per cent. 
This increased efficiency in comparison 
with the conventional type of wheel is 
particularly desirable in farm tractor 
design, for in operating at very low 
speeds a great gear reduction is es- 
sential and obviously a drive wheel of 
moderate diameter is preferable. At 
the same time this permits a low, 
compact construction; and by keep- 
ing the tractor center of gravity low 
a much narrower tread can be em- 
ployed than in the case of tractors of 

















and destroys their resonant qualities, 
and thus the instrument produced by 
this process has very inferior tone 
qualities and does not answer the re- 
quirements of the musician. 

Having learned all of the foregoing 
facts from his investigation, Mr. Ash- 
ley set to work applying his newly- 
acquired information. He has de- 
veloped an instrument which “he 
claims possesses all the superior tone 
qualities of the old instruments of the 
Stradivarius and Guarnerius types, 
with the additional advantage con- 
sisting in the attainment of the 
mellow quality of tone and fe 
sponsiveness of the instrument im 
a much shorter time. These ad- 
vantages are obtained by making the 
belly and back of the instrument of 
flat pieces of wood which are bent 
longitudinally or transversely, or both 
longitudinally and transversely to 
form the required arch and this areh 
is maintained by a corresponding 
arched formation of the sides and ends. 
Thus the required arching is sec 
without routing and with a minimum 
cutting across the length of the fibers. 

“In making the top and bottom plates 
of his violin, Mr. Ashley takes the 
wood in the form of a thin bo 
having long fibers, cut to the required 

















high center of gravity 


Three views of an improved type of violin 


Improved violin, with longitudinal brace rod 


(Concluded on page 263) 
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illette 


Safety 
Razor 


Have You Seen the New Gillettes 
Specially Designed for the Fighting Man ? 


(THESE models were designed by members of the 
Gillette Organization who have seen service with 
the Colors and know what the soldier is up against. 


Hundreds of officers and men are buying them — 
the U. S. Service Set in metal case, and the new Khaki- 
covered sets for Uncle Sam’s soldiers and officers. 


The Gillette is the one razor for the man who is 
doing things—the one razor with world-wide use and 
reputation. 


When a man wants new blades he can get them at 
any Post Exchange or Y. M. C. A. Hut—here in America 
or Overseas. 


Our Paris Office carries stocks—is constantly supply- 
ing the American Expeditionary Forces. Gillette Safety 
Razors and Blades on sale everywhere in France, 
England, Italy and the Eastern battle fronts. 


Why do so many of Uncle Sam’s 
Boys use the Gillette? 


ET a man spend just one week in the service—then give him 
free choice of all the makes of razors there are. He’ll reach for 
the Gillette first, and hold on to it—every time. There’s nothing 
like seeing the Gillette idea work out in the experience of thou- 
sands of men, under extreme conditions. 


Here is the No Stropping, No Hon- 
ing principle—tested and approved 
by millions of men in the world at 
peace. 


The world goes to war. Millions of 
men spring to arms—and the one razor 
that survives the test of war conditions 
on a world-wide scale is the No Strop- 
ping, No Honing Gillette. 


There isn’t a regiment in the field to- 
day under any of the Allied Flags but 
numbers more users of Gillettes than 
of all other razors put together. There 
isn’t a condition that a man could find 


in his shaving—heat, cold, sunburn, 
wind-chap, water scarce or bad—but 
has been met by the Gillette thousands 
of times in its nearly four years of 
war service. 

The fighting man lives in his pack— 
every inch of space and ounce of 
weight taken up. 


The Gillette tucks away in the corner, 
or in his pocket—compact, complete— 
Blades always sharp, always ready— 
simple, strong, stands the wear and 
tear—weighs next to nothing—and No 
Stropping, No Honing. 


GILLETTE SAFETY RAZOR COMPANY 
Boston, Mass., U. S. A. 


Givuetre SaFreTy Razor Company oF Canapa, Lp. 
73 St. ALEXANDER ST., MONTREAL 


Gituette Sarety Razor SocieTe ANONYME 
VW Bis Rus La Bozstis, Paris, Franca 


Gittette Sarety Razor, Limirep 
200 Great PorTLanp St., Lonpon, W., ENGLAND 


A. G. MIicHeces 
53 Lireiny, PetTrocrap, Russia 


Vepova Tost Quirino & Ficut 
Via SenaTo, 18, Mican, ITALY 
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~ The article explains how we are co- 


Our First Year of War 











WELVE months ago, the United States entered 

into the great struggle for democracy. It has been 

a year teeming with activity. Untrained in the 
arts of war, we have been obliged to wrench our thoughts 
out of the path of peace and turn them into new and 
unaccustomed courses. Appreciating the enormity of 
the task before us, we have thrown into the fray our 
rich resources in men, money and materials. Public 
attention has been so absorbed with criticism and invest- 
igation, so much light has been focused on deficiencies 
and blunders, that we have almost lost sight of the really 
great things that have been done. 


Now that we have come to an important milestone 
of the war it is fitting that we should stop and reflect on 
the events of the past twelve months. It is an inspiring 
review. We have made colossal 
preparations; we are going to accom- 
plish a great work. 


In a special number of the 


SCIENTIFIC AMERICAN dated 
April 6th, 1918, the accomplish- 


ments of our first year of war are re- 
viewed. We have gone to the 
highest sources for information. The 
articles in this number are written 
by cabinet officers and department 


heads. 


The Hon. Newton D. Baker, 
Secretary of War, has contributed 
an article telling how our Army has 
grown from a comparatively insignif- 
icant force (according to present day 


standards) to over 1,500,000 men. “=~ 
operating with our Allies and how 

their wishes have influenced the development of our 
Army. 


The Hon. Josephus Daniels, Secretary of the Navy, 
tells of the splendid work of our naval forces. “Always 
on its toes” this branch of the service was ready to render 
immediate aid in the fight against the submarine, and its 
maintenance of transportation across the sea has beer 
invaluable. 


No less important is the work of the Director Gen- 
eral of Railroads. Without efficient transportation facili- 
ties at home we cannot attempt to keep our Armies 
supplied in the field. Heroic efforts have been made 
to relieve the congestion of our railroads and transport the 
enormous accumulations of war materials. 





The fight for Liberty 


For every man in the trenches there must be at least 
five men at home, working to supply him with the 
munitions of war. The labor situation is a highly im- 
portant factor in the struggle and this is covered in an 


article by the Hon. W. B. Wilson, Secretary of Labor. 


“The Fight for Public Opinion” is told by Mr. 
George Creel, Chairman of the Committee on Public 
Information. It emphasizes the fact that Germany is 
waging as intense a psychological fight behind the lines 
as she is a military fight at the front. 


A special article has been prepared by the United 
States Food Administration, and Dr. Harry A. Garfield 


has written on the fuel situation. 


One of the most valuable outcomes of the war will 
be the upbuilding of an American 
merchant marine, while the present 
necessity of constructing ships is of 
utmost importance. Naturally, great 
public interest is centered in the 
work of the Shipping Board. The 
story of this work is told in a spe- 
cial article prepared by Mr. E. N. 
Hurley, of the Shipping Board. 


The general public does not 
realize what a debt it owes to the 
work of the Council of National 
Defense. The services of the Ad- 
visory Board of this Council have 
been given without charge, from 
purely patriotic motives. Millions 
and even billions of dollars have 
been saved to the country by the 
advice of the Board. An account 
of its work, which we believe is 
the most comprehensive yet written, has been prepared 


by Mr. Grosvenor B. Clarkson. 


The important subject of motor transport will be cov- 
ered by Mr. H. L. Horning, chief of the Automotive 


Section of the Council of National Defense. 


Cover I!lustration 


The public has but little conception of the vast motor 
fleet that has been prepared for service behind our battle 
front. ! 


The number opens with a specially prepared editorial 
by Senator James Hamilton Lewis. 





The news companies will be supplied with an 
extra quantity of this number—it should be on sale every- 
where—but to insure getting it, order now. 








MUNN & 
Woolworth Building 


CO., Inc. 
New York, N. Y. 
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The Telephone in Khaki 

(Concluded from page 252) 
Western front. Sometimes the enemy’s 
line is physically tapped; that is to say, 
under cover of darkness a scout from the 
other side succeeds in ‘‘cutting in’’ on the 
telephone system. Again, it may be the 
work of a spy; as likely as not, there are 
many instances in this war in which the 
enemy has been “cut in” on important 
telephone lines by spies working back of 
the lines. But the usual method to tap a 
line is by inductive means. In this case 
wires laid parallel to those of the enemy 
permit one to intercept the magnetic 
leakage from wires some distance away, 
and by means of sensitive apparatus this 
electrical method of tapping is often quite 
effective. 

There is no telling when the enemy may 
be tapping a telephone line. Hence tele- 
phone conversations, if of an important 
nature, are generally carried on in code, 
with mysterious numbers and letters for 
indicating various batteries and regiments 
and positions. The secrecy of the tele- 
phone, which is too often taken for granted, 
no longer exists on the fighting fronts. 
For it is quite obvious that the enemy will 
stop at nothing to interfere with or to 
gather the information which is passing 
over hostile lines. 

What little has been permitted to filter 
through the censor with regard to our 
military telephone system in France, 
indicates that we have set a mark in this 
branch of military activity. Over twelve 
thousand competent operators have been 
organized into a special force to handle 
messages throughout the 
nation. Also the organization of the 
army under General Pershing is linked 
by telephone all the way from the port 
of embarkation to the foremost line of 
trenches. 


” 


government 


An American Canal Between 

Lakes Erie and Ontario 

(Concluded from page 256) 
a vessel to pass through the combined locks 
of the Welland Canal, it is evident that 
the aggregate total saving in time of transit 
would be enormous. Again, the amount 
of energy required to operate the lift-locks 
is very small in comparison with that of | 
the total wasted energy of the water spent | 


in passing vessels through the locks of the | 


Welland Canal. At present this is a 


matter of no importance, because the water- | 
|the press, the plate may be removed and 


power of Niagara River is but partially 
harnessed; but the time is coming when 
practically all of its energy will be utilized, 


and then the uneconomies of operating 
|in the usual way. 


the Welland Canal will be more generally 
appreciated. 

As the proposed canal would have to take 
care of all the storm waters reaching the 
territory through which it passes, it is 
evident that some means of controlling 
the amount of water entering at Lake 
Erie would be required. The method of 
doing this is simple, and the cost involved 
is small. Submerged weirs placed in the 
Niagara River near the International 
Bridge would regulate and maintain lake 
level. 

The project would probably involve the 
building of a spreading-pier above Horse- 
shoe Falls so as to distribute more uni- 
formly the flow of water over the crest 
and thus check the steady cutting away 
of the rock face and the consequent re- 
trocession of the falls; although, strictly 
speaking, such work should be undertaken 
jointly by the American and the Canadian 
Governments. In truth, it is a public 
work that should have been done many 
years ago. 

This project is a great and important 
one; and, in all probability, it will ulti- 


mately be materialized—and the sooner | 
the better in so far as the welfare of this | 


country is concerned. 


A New Cycle in the Motion-Picture 
(Concluded from page 259) 

bevel plate glass enclosed room in which 
two duplex projectors are installed. One 
of these is in service projecting a picture, 
while the other is held in reserve, for the 
Same reason that two complete electrical 
equipments are provided in every power 





|single piece and no 
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house. The engineer in charge of this 
installation is dressed in a Tuxedo coat, in 
keeping with the dignity of the equipment 
itself. 

The purpose of the Brussels carpeted 
brass-rail platform with the brass steps 
leading thereto, is to enable the patrons of 
the theater to see the “wheels go round,” 
just as the engine room of a transatlantic 
liner is one of the show places aboard the 
ship. 

Onecan well imagine that the handsomely 
gowned ladies and the dress-suited gentle- 
men add to the splendor of the setting, and 
that for months after the opening of such 
an equipped theater, it will be the most 
talked of in the city, and enjoy a corre- 
spondingly, high-class, high priced, capacity 
patronage. 

Mr. Jenkins, by the way, is the inventor 
of the old type machine in universal use, 
the original of which was placed in the 
United States National Museum some 
twenty-two years ago, where it remains 
to this day, on exhibition in the Graphic 
Arts Department. He stands alone in 
having received honorary recognition by 
scientific societies for research in this art. 
Mr. Jenkins’ ability is also recognized in 
the industry as is evidenced by his unani- 
mous election as president of the Society 
of Motion-Picture Engineers. 

It will be remembered by some that the 
first steam engine employed a boy operator 
to manipulate the crank which shifted the 
entering steam from one end to the other 
end of the cylinder of the engine. But 
this hand operation only continued for a 
few weeks before the boy fixed it so that 
the engine automatically shifted the slide 
valve. 

It is not particularly creditable to 
the engineers in the motion-picture business 
that we are only just beginning to think of 
an advance over the crank-turning stage 
in the motion-picture projecting machine, 
although until a new type was invented 
further development was impossible by 
reason of the limits of the old type of 
machine. 


What a Little Inquisitiveness Did for 
the Violin 
(Concluded from page 260) 
outline, and places them in a press on a form 
|to bend the wood into an oval shape at 
the waist portion, being careful not to press 
fast or far enough to rupture or injure the 
fiber of the wood. After a few hours in 


will remain permanently set; then the 
plate is simply bent over the curved edges 
of the side and end walls and glued thereto 
In this manner, states 
the inventor, he is able to provide a con- 
struction of beautiful appearance, while 
retaining the strong, long fibers. 

If the pressing operation is used to form 
a high arch without the side- or end-walls 
being raised or curved at the waist as shown 
in the accompanying side view of the new 
violin, the fibers are strained and ruptured 
and the tone of such an instrument will 
never be satisfactory, according to Mr. 
Ashley. 

The new violin is made in various models, 
with the old outline and with a new outline 
in which the form is changed in the upper 
part in order to allow the player to reach 
the strings easier when playing in the high 
positions, and also to bring the widest part 
of the breast of the instrument nearer to the | 
bridge, thereby increasing the power of | 
the instrument. In the new outline in- 
strument the sides are each formed of a 
corner blocks are 
used. 

Instead of using corner blocks to resist the 
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Ready for Hardest Service 


When war called on Uncle Sam’s Battle Fleet it was Ready. 
Not only its personnel and its guns, but also its intricate 
machinery which had been built up by years of preparation 


to the last detail. 


One of the chiefest of those details was the Protection of 


its Steam. 


Back in the ’eighties the Navy adopted ‘85% Magnesia” 
as a protection for its steam-pipes and boilers. Many years 
of testing have convinced modern naval constructors not 
only of its matchless efficiency but also of the absolute dur- 


ability of that efficiency. 
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strain caused by the tension of the strings, 
a brace-rod is used which extends from the 
top to the bottom block, just below the 
top plate. This brace-rod prevents ex- 
cessive buckling or compressive strains on | 
the top and permits it to be vibrated more 
freely, thus further tending to make the 
instrument responsive and free in tone, 
while removing to a great extent the 
strains from the side walls caused by the 
tension of the strings. 

And all this due to a doubt aroused in the 
mind of Mr. Ashley, as he was reading 
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20% more goods hauled— 
one hour saved per day 
—upkeep practically 
nothing. 


That’s the sort of efficiency one owner gets from 


Ward Electrics. 


Better service —in less time—at reduced costs, are three 
decided improvements that can be made in your deliv- 
eries by the use of this highly efficient delivery vehicle. 


It is designed, recommended and used almost wholly for deliv- 
eries such as those of the retail and wholesale merchant, express 
company, laundry, bakery and others with short hauls and 
frequent stops. 

In this field the Ward Electric costs less to maintain than either 
gas truck or horse and wagon. 


It is reliable at all seasons, resists cold, climbs hills steeper than 
horses can climb, and travels as fast as the city speed laws permit. 


It is clean, neat appearing, odorless and practically noiseless. 

It requires no skiil to operate, and needs but little attention 
and care. 

The Ward Electric will run 35 to 45 miles on a single charge, 
which is equivalent to several hundred calls—a big day’s work. 
And each fact named is supported by indisputable evidence. 


Write for catalog, letters from users, particulars about deferred 
payment plan, etc. No obligation. 


Ward Motor Vehicle Company 


Makers of electric tracks of 750 to 10,000 Ibs. capacity 
New York 


Mount Vernon 


Maillard’s, the big chocolate company, 
says of the Ward Electric : “The main- 
tenance expense is so small that it is not 
worth while to keep track of it.”’ 
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Indispensable to All Needing a Practical Working Knowledge 
of Automobile Electrici 


Modern Starting, Lighting 
and Ignition Systems 
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A Self-Edacator on Electrical Systems 
Without an Equal 


6 he practical volume has been written with special reference to the re- 
quirements of the non-technical reader desiring easily understood explana- 
tory matter relating to all types of automobile ignition, starting and light- 
ing systems. It can be understood by any one, even without electrical knowledge 
because elementary electrical principles are considered before any attempt 
is made to discuss features of the various systems. These basic principles 
are clearly stated and illustrated with simple diagrams. ALL THE LEADING 
SYSTEMS OF STARTING, LIGHTING AND IGNITION HAVE BEEN 
DESCRIBED AND ILLUSTRATED WITH THE CO-OPERATION OF 
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Nothing has been omitted, no details have been slighted. A book 
you cannot afford to be without. 
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Rare Earths and What We Can Do 
With Them 


HE term earth is applied to certain 

metallic oxides which were formerly 
looked upon as elemeatary, and names 
ending in a are ordinarily used to dis- 
tinguish them from the elemeats concerned, 
which are designated by the suffix um. 
The rare-earth elements are cerium, 
yttrium, lanthanum, neodymium, praseo- 
dymium, scandium, dysprosium, europium, 
samarium, terbium, ytterbium, lutecium, 
celtium, erbium, holmium, and thulium. 


Of course the elementary rights of certain 
of these are still under adjudication by 
the chemical courts of last resort; and a 
number of additional names, such as 


victorium and decipium, have been pro- 
posed for what the authors believed to be 
additional elements. The chemistry of all 
these substances is extremely difficult, and 
the status of many of them will be in doubt 
for an indefinite period. 

At present only a few of these rare earths 
find any practical use. Industrial chemis- 
try is making such immense strides, how- 
ever, that it is well to be prepared to 
welcome any or all of them into the arts 
at a moment’s notice, even though at 
present they seem to be strictly chemical 
curiosities. 

Cerium is found in many minerals, the 
most abundant of which are monazite, 
allanite and cerite. When the industrial 
uses of cerium were discovered a demand 
for allanite rose, and a large deposit was 
found in Virginia. Monazite, however, 
is much more abundant than al! other 
sources combined, thousands of tons being 
mined annually for the thorium content 
which is the basis of incandescent gas 
mantles. Since about a quarter of this 
ore consists of ceria, the total quantity of 
cerium consumed is at present but a frac- 
tion of that produced; and it is accordingly 
strictly a by-product. 

The incandescent mantles of best com- 
position contain about one per cent of 
cerium, and perhaps this is the most 
important application. Then, too, the 
metals of this group throw off glowing 
sparks when scratched; and the igniting 
properties of these has been applied in 
cigarette lighters and a variety of gas 
lighters. Their use has also been sugested 
for the ignition of explosives and as a 
photographic flash producer. In certain 
dye and acid making processes cerium salts 
are employed as catalysts; the sulfate 
removes the silver from over-developed 
negatives; other salts are employed in 
color photography; the oxylate finds ap- 
plication in medicine; and attempts have 
been made to utilize cerium salts in tanning, 
dyeing, and the manufacture of enamels, 
porcelains and glasses. 

The chief sources of yttrium are the 
minerals gadolinite and xenotine, together 
with the tailings from the thorium mine, 
after the extraction of the throium from 
monazite. The minute quantities in which 
these rare earths are sometimes mined and 
used is well illustrated by the statement 
that the largest American deposit, in Texas, 
has to date turned out no less than one 
whole ton of ore! Yttrium has been used 
in the Nernst lamp, but has been sup- 
planted. It is a catalyzer in some processes; 
but the present demand is insignificant. 

Other extracts from the monazite tail- 
ings are lanthanum, neodymium and 
praseodymium. Like most other rare 
earths, there is really no dearth of these; 
no less than two hundred different minerals 
which contain them in more or less micro- 
scopic quantities are listed. A solution 
of the nitrates of these elements is used for 
marking the gas mantles, and, under the 
action of the heat, changes from a 
very faint hue to the deeply colored and 
permanent hue of the oxide. On the whole 
it seems that it is the only gas mantle 
which makes it worth while to dig any of 
these rare earths out of the ground and 
refine them; although of course there is 
always the presumption that some bright 
young man may bob up with further uses 
for them. For the present, demand 
certainly is not up to visible supply; so we 
would hardly urge indigent land-owners to 
mortgage the old homestead for funds 
with which to dig these jaw-breaking 
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EXIT 


To the man of affairs 
who is answering his 
country’s call to arms 


“The Management of Your 
Estate”’ is a twenty-page booklet 
describing the services performed 
by thiscompany. It will interest 
every man who is giving thought 
to the safeguarding of his busj- 
ness interests while in the service 
of his country. We will gladly 
mail you a copy upon request, 
Further details will be cheerfully 
given by the officials of this com- 
pany at our main office or at 
either of our uptown branches. 


Union Trust Com 
of New York a 


80 Broadway 
786 Fifth Ave. 425 Fifth Avenue 
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Zirconium—A Resumé 


Nits large publication, Mineral Resources 

of the United States, and in a little 
bulletin abstracted from this, the Geo- 
logical Survey presents an excellent sum- 
mary of the state of the world’s production 
of certain of the rare earths, and the present 
technological standing of these. Zircon- 
jum, to which the greater part of the bulle- 
tin mentioned is devoted, occurs here and 
there in the United States, but in view of 
the regular production from Brazil, which 
meets the bulk of the demand, it is mined 
and marketed only intermittently. Since 
1902 we have turned out something like 
nine tons of zirconium minerals, valued 
at less than $4,000; so it is obvious that 
any interest we may have in this element is 
that of a user rather than of a producer. 

Metallic zirconium has not so far found 
any practical uses, although several have 
been suggested. An alloy with iron, 
ferrozirconium, has found an application 
in the steel industry. A zirconium steel 
is said to be particularly suited tor armor 
plates, armor-piercing projectiles, and 
bullet-proof metal. An alloy consisting 
of 65 per cent zirconium, 26 per cent iron, 
7.7 per cent aluminum, and 0.12 per cent 
titanium is said to be highly resistant to 
chemicals, to be malleable, and to make 
good filaments for incandescent lamps. 

A new patented alloy of zirconium and 
nickel, free from iron and carbon, has a 
bright silvery luster and is resistant to 
acids and alkalis. It is stated to be the 
best known alloy for use in the manu- 
facture of edge tools of all descriptions, 
mainly machine tools for milling cutters 
and cast tools for lathe and plane use. 
Milling cutters and intricate tools of all 
descriptions may be cast from this alloy 





| binder is a very important consideration 





in such forms as to require only a minor 
grinding operation for finishing. The 
heat conductivity is higher than for other 
high-speed metals and the cutting efficiency | 
of the tools is, therefore, increased. The 
hardness can be varied by changing the 
proportions of the constitutent metals. 
An alloy of two to ten per cent zirconium 
and the remainder nickel is said to take a | 
fine cutting edge. With 16 to 30 per cent 
zirconium and the remainder nickel or | 
cobalt, the hardness is increased. The| 
melting point and tensile strength are 
decreased as the proportion of zirconium | 
increases. The addition of molybdenum | 
raises the melting point. It is claimed that | 
no tempering or other treatment is neces- | 
sary except a slight finishing operation. | 
The incandescence of zirconium oxide, | 
when heated, has led to its use in certain 
mantles, glowers, and lights. It was first 
used in the Drummond light to replace | 
lime, and as early as 1830 an attempt was 
made to use zirconia buttons, heated to | 
incandescence, for lighting the streets of 
Paris In 1885 an incandescent gas 
mantle, composed chiefly of zirconia, was 
patented, but only a few years later the 
zirconia was replaced by thoria. About 
1,900 zirconia was used in the Nernst 
glower. At present only a very small 
quantity is used for lighting purposes. 
The oxide is used as an opacifier in the | 
enamel industry, and small quantities 
(from 0.1 to 2.5 per cent), have been added 
to fused silica ware. The oxide makes a 
nonpoisonous, non-discoloring white paint 
of permanency and good covering power, 
which is not affected by hydrogen sulfide, 
by acids, or by alkalis. The oxide also 
finds application in the making of X-ray 
pictures, and it has also been suggested 
for use as a polishing powder. Compounds 
have been used for weighting silk, and the 
carbide and other compounds, which are 
very hard, have been suggested as abrasives. 
The chief use of zirconium minerals, at 
present, is as a refractory material, the 
linear coefficient of expansion of pure fused 
zirconia (ZrO,) being 0.00000084. Material 
made of fused zirconia can, therefore, be 
Subjected to sudden changes of tempera- 
ture without breaking. Because of the 
heat-resisting properties and resistance to 
fluxes and slags, zirconia would seem to 
be very suitable material for the manu- 
facture of refractory bricks. On this 
= & recent trade publication says: 
nN manufacturing refractory ware such 

88 crucibles, muffles, combustion tubes, 





| fluxing and softening of the zirkite at com- 
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resistance cores, ete., from zirconia, it! 
must always be borne in mind that the 
material has a very low thermal conduc- 
tivity. Hence, the walis of the crucible 
or other shape must be considerably thinner 
than would be the case if other refractory 
bodies were used. Owing to the high 
tensile strength of articles made from 
zirconia whea properly bonded and burnt 
at a sufficiently high temperature, it is 
possible to manufacture such ware without 
unusual danger of breakage through hand- 
ling. , 

“Prior to 1915 no extensive research 
work had been done in America on the 
production of pure zirconium oxide on a 
commercial scale, but the inability to secure 
the product from abroad has spurred 
American investigators to develop com- 
mercial processes, so that there is every 
promise that an oxide running 98 per cent 
to 99 per cent ZrO, will in time be placed 
on the market at a price in the neighbor- 


hood of 60 cents per pound in ton lots. In} 


the preparation of the pure oxide, it is 
extremely important that it be practically 
iron, titania, and silica free. Iron is 
particularly objectionable, as it acts as a 
flux. 

“A recent European patent covers the 
use of zirconium oxide as a surfacing 
material for silica, bauxite, or other re- 
fractory bricks and products. It is claimed 
by this process that a thin layer of zircon- 
ium oxide, with a suitable binder, renders 
the coated article highly resistant to slag 
corrosion. The proper selection of a 


in the manufacture of bricks and other ware 
from zirkite. Phosphoric acid, sodium 
silicate, and lime were tried but with in- 
different success, and in many cases it was 
clearly apparent that such bonds were 
absolutely detrimental, causing serious 


paratively low temperatures. In the man- 
ufacture of zirkite bricks in standard 
shapes, about five per cent of a highly 
refractory clay has been found a satis- 
factory bond, although a water-ground 
zirkite has been used as a cementing or 
bonding material, thus obviating the neces- 
sity of introducing binder having a lower 
melting point than the zirkite. American 
fire-brick manufacturers, however, have 
been unable to produce zirkite bricks on a 
commercial scale, owing to their inability 
to burn them at high enough temperatures 
to secure the maximum shrinkage. Most 
attempts to bura these bricks have been 
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made in silica brick kilns, but with indil- 
ferent success. The future for zirkite in | 
retractory bricks is very promising. The 


| work along this line has been highly de- 


veloped on the Continent and actual tests 
made on a Martin-Siemens furnace using a 
zirconia-lined hearth, show that after four | 
months of continuous operation at high | 
temperatures, the hearth was still in good 
condition and would serve at least four 
months longer before renewal. The initial 
cost of zirconia lining is rather high as 
compared, for example, with magnesite 
brick, but it is more than offset by its 
higher melting point, marked resistance to | 
corrosion, low thermal conductivity, and 
low coefficient of expansion. 

The investigations of Dr. Charles Morris 
Johnson during the past tew years have 
resulted in the manufacture of laboratory | 
ware made from zirkite mixed with other | 
refractory bodies. Zirkite filtering cruci- | 
bles, muffles, combustion tubes, combustion | 
boats, pyrometer protection tubes and 
Kipp generators with replaceable units 





are now on the market at prices comparing | 


favorably with like articles manufactured | 
from German porcelain or fused silica. | 
Zirkite combustion tubes have been re- | 
ported running in steel testing laboratories | 
for as long a period as three months, being | 
used constantly night and day. Owing to | 
the composition of these tubes they are not | 
attacked by basic substances, do not 
devitrify, and are gas-tight up to tempera- 
tures of 1,000 degrees C.”’ 


Coal as a By-Product of Coal Mines 
NY one who has examined bituminous 
coal as it comes from the mine has 
observed the brassy yellow nodules and 
bands which occur in it. Commercially 
this extraneous mineral is known as pyrite, 








Domestic Engineering Co., Moraire, near Dayton, O. Messrs. Schenck 
& Williams, Architects. Present section 270 feet wide, 1000 feet long. 
Roof is a series of Pond Trusses, with Pond A-Frame inlets between. 


Until the Domestic Engineering Company planned the “Delco 
Light” factory, at Moraine, Ohio, buildings of virtually unlimited area 
without forced ventilation had been deemed impracticable. 


Yet such a building has obvious advantages in reduced wall 
construction, lessened heating cost, and concentration of all 
manufacturing processes. 


The building here shown will be, eventually, 870 feet wide 
and 2,000 feet long—six times its present size. The roof is 
essentially a series of Pond Trusses, between which are pro- 
tected inlets for air and light. ‘ 


The alternating low and raised roof levels (see sectional 
view below) create the ventilating movements which are 
lacking in a wide sawtooth building. Rising currents of stale 
air are carried by the inverted roof slopes directly to the out- 
lets. Long, unbroken lines of weatherproof Pond Continuous 
Sash protect these openings. 


The inlets are similarly protected. Both inlet and outlet 
sash lines are controlled, in 400 and 600-foot lines, by Pond 
Operating Device, Motor Driven, thereby ensuring rapid and 
uniform air renewal. 

ae teats wk Lice ond aarer: tees Sip este cee 
aunt Ganmnel results. Shall a send sung? . ‘ ed 


We cooperate with your architect or engineer 
DAVID LUPTON’S SONS COMPANY 


Clearfield and Weikel Sts. PHILADELPHIA, PA. 
Makers of modern equipment for daylighting and natural ventilation 
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Pond Continuous Sash, top-hung and overlapping storm panels 
at the ends, used in all roof inletsand outlets. Lupton Factory 
Sash in side walls. 




















TWO NEW 
Automobile Books 


By VICTOR W. PAGE, M.E. 
Member of Society Automobile Engineers 


How to Run an Automobile 


This treatise gives concise instructions for starting and running all 
makes of gasoline automobiles, how, to care for them, and gives distinctive 
features of control. Describes every step for shifting gears, controlling 
engines, etc. Thoroughly illustrated. Price $1.00 


Storage Batteries Simplified 


A comprehensive treatise devoted entirely to secondary batteries and their 
maintenance, repair and use 

This is the most up-to-date book on this subject. Describes fully 
the Exide, Edison, Gould, Willard, U.S. L. and other storage battery forms 
in the types best suited for automobile, stationary and marine work. 
Nothing of importance has been omitted that the reader should know 
about the practical operation and care of storage batteries. No details 
have been slighted. The instructions for perig | and care have been 
made as simple as possible. 250 Pages. Very Fully Illustrated. Price $1.50 


Books sent prepaid to any address on receipt of price 


MUNN & CO,, Inc. 


Woolworth Building, 233 Broadway New York 
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Caution: The Mimeograph, and our supplies for 
it, are made to work together. Upset that relationship, 
the work suffers, valuable time and materials are lost, 
and our responsibility for quality and output ceases, 
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SCIENTIFIC AMERICAN 


i 


Quicker than bullets—and |! 
right in his own bailiwick, too. ) i 

Besides saving, shovelfulsofdollars,the | 
Misneograph is enabling, him to get confidential | 
information to his departments in a few minutes 
—and in absolutesecurity. Theworkisdoneun- |||), 
der the keen executive eye. And it's 300d work, | Ki 
too—better than that. 


Snappy! It matches the Hv 
neatest typewritin§. Five thousand real duplicates | 
an hour—with easily drawn diagrams or illustra- i 
tions on the same sheet, if wanted. Let us show you 
how the Mimeograph is solving, many of the prob- 

lems of these rocket days. Send for booklet “A4.” 

A. B. Dick Company, Chicajo—and New York. 
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iron pyrites, ete.; when pure it contains 
46.6 per cent iron and 53.4 per cent sulfur. 
In the ordinary course of mining it is re- 
jected as a deleterious impurity. Its 
presence in any considerable quantity not 
only affects the appearance of the fuel, but 
when burned the pyrite promotes formation 
of clinkers. Its heating value is small, and 
| the sulfur released in its combustion forms 
an acid gas tending to corrode tubes and 
stacks. 
When nearly pure pyrite is roasted, the 
sulfur dioxide gas resulting forms the basis 
|for the manufacture of sulfuric acid. In 
normal times the commercial supply of 
this staple is obtained as a by-product in 
the roasting and refining of sulfurous ores 
of zine, lead, or copper. The gas must not 
be given off to pollute the surrounding 
country, hence its recovery and utilization 
is.a matter of necessity not regulated en- 
tirely by the demand for the acid produced. 
Consequently in normal times the market 
in this country for pyrite has been irregular 
and limited to small areas near the points 
of production. Moreover, something like 
a million tons per annum of Spanish pyrite 





otherwise have 
ballast; and again, considerable 
sulfur has been available for acid manu- 
facture. All .these factors have affected 
the general market to such an extent that 
the demand for pyrite which might be 
recovered during the mining and prepara- 
tion of coal has been uncertain. Moreover, 
since the pyrite must be freed of adhering 
coal and refuse before shipment, the extra 
cost of this process has been one more 
disadvantage in the normal competitive 
market. So in general little attention has 
been paid to pyrite recovery by our coal 
producers. 

Since the beginning of the European war 
conditions have been largely changed. 
The supply of Spanish pyrite has been cut 
off, and under present markets a clean 
pyrite is worth from three to four times as 
much as the coal with which it occurs. 
Yet although at the present moment there 
}seems an almost unlimited demand for 
sulfuric acid and hence for pyrite, it should 
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Just Published 


A New Book for Aviators 





600 Octavo Pages. 





Invaluable to the student, h 
aviation service. 


Not a technical book, but a practical, easily understood work of ret- 
erence for ail interested in aeronautical science. 


need as no other book does. 


copiously ‘illustrate 


mechanician. 
ignition, 


subjects of carburetion, 


and soldi 





Price, $3.00 net, Postpaid 


HE rapidly increasing interest in the study of aviation, and especially of 
the highly developed internal combustion engines that make mechan- 
ical flight possible, has created a demand for a text-book suitable for 
schools and home study that will clearly and concisely explain the workings 
of the various aircraft engines of foreign and domestic manufacture. 
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Aviation Engines 
THEIR DESIGN, CONSTRUCTION, 
OPERATION AND REPAIR 


y 
By Lieutenant VICTOR W. PAGE 
Aviation Section, S. C., U. S. R.| 


This treatise, written by a recognized authority on all of the practical aspects 
of internal combustion, engine construction, maintenance and repair, fills the 
The matter is logically 
arranged; all descri ~ ve matter is simply expressed and 

so that anyone can understand air- 

plane engine operation and repair even if without 
ae mechanical training. This work is invaluable 
or anyone desiring to become an aviator or aviation 


The latest rotary types, such as the Gnome Mon- 
osoupape and LeRhone, are fully explained, as well as 
the recently developed Vee and radial types. 


The 
and 


lubrication also are covered in a thorough manner. 
The chapters on repair and maintenance are distinc- 
tive and found in no other book on this subject. 








Munn & Co. Inc. 


Woolwo 
Building 








rth 233 Broadway, N. Y. 





be remembered that market conditions 
may change and, with the amount of 
pyrite available at most mines, large and 
expensive plants for its recovery are 
probably not warranted. It seems neces- 
sary, therefore, to design and install small 
plants which will free most of the pyrite 
from the adhering coal and will otherwise 
treat it to make it acceptable as a com- 
mercial product. It is, however, believed 
possible for several mines in a district to 
coéperate, if necessary, in the erection of 
such a plant, capable of being operated by 
unskilled labor; and this of course is a 
great initial advantage. 

With the purpose of devising some simple 
washing or ore-dressing process to effect 
a separation of the pyrite from its adhering 
coal, the Department of Mining Engineer- 
ing of the University of Illinois has under- 
taken a series of tests with various samples 
of pyrite. As a result of these tests an 
arrangement of machines has been worked 
out, and all cost items have been deter- 
mined for a simple plant capable of pre- 
paring nearly pure pyrite on the one hand, 
and commercial coal as a by-product on the 
other. 
simple plant will recover about eighty-one 
per cent of the pyrite present, and that if 
the middlings product of the jig is crushed 
and retreated, this recovery can be in- 
creased to about eighty-seven per cent 


These experiments indicate that a 


sold directly to chemical or fertilizer com- 
panies. The coal recovered as a_ by- 
product is not greatly inferior to ordinary 
screenings. It is easily worth the dollar 
a ton at which the experimenters have 
figured it in showing a net profit of $1.55 
per ton of raw pyrite on a machine capable 
of handling 50 tons each day. 

The coal produced as a by-product of 
this novel process contains about eight 
per cent of sulfur, a part of which is still 
in the form of pyrite. It is to be 
remembered that this coal is of screening 
size, and that its purity depends in the main 











[upon the care with which the pyrite is 








lremoved during the process of cleaning. 


The pyrite recovered will average more | 
than forty per cent sulfur, and may be 





has been imported in ships which would | 
returned to this side in| - 
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LATHES AND SMALL TOOLS 


Friction Disk Drill 
FOR LIGHT WORK 
Has These Great Advantages. 
The speed can be instantly changed from 0 to 1600 
without stopping or shifting belts. Power applied can 
be graduated to drive, with equal safety, the smallest 
or largest drills within its range a wonderful economy 


in time and great saving in drill breakage. 


Send for Drill Catalogue 


W. F. & Jno. Barnes Company 


Established 1872 






















1999 Ruby Street Rockford. Illinois 
SOUTH BEND LA 
Established in 1906 Making Lathes over 10 years 
For the Machine 
and Repair Shop 
LOW IN PRICE 
128 in. to 24 
Straight or Gap Bot 
How te ie icon ee 
on entire 
as cage toe South Bend Lathe Works 
For 10c Postpaid 421 Madison 8t., 
Coin or Stamps South Bend. Ind, 














THE BRIDGEPORT CHAIN (C0, 
Specialists in Small Wire Shapes &FlatStampings 
Bridgeport, Conn. 

Expert Manufacturer: 


RUBBER ‘*finssctting Wor 


PARKER, STEARNS & CO., 
286-300 Sheffield Ave., Brooklyn, N. Y. 














Ps os Sets 
The VILTER MFG. CO. 


899 Clinton Street Milwaukee, Wis. 


RABBITS 


A PROFITABLE SIDE-LINE OCCUPATION 
Fella how to provide foe tho shorts e in meat 
Our book Rabbit; tS 
Breed and emaee the Kavbit's ,— me 
Hare for Pleasure or Profit,” by be 
long experience with rabbits. Pe shh edition, 
, enlarged and much 


” Be cents with le of th 
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POULTRY ADVOCATE, Dept. 824, ayseaail N.Y. 


Automobile Welding with 
the Oxy-Acetylene Flame 


By M. KEITH DUNHAM 
Price $1.00 net 

167 Pages Fully Illustrated 

Th.s is the only complete book on the “why” 
and “how" of Welding with the Oxy-Acetylene 
Flame, and from its pages one can gain infor- 
mation, so that he can weld anything that comes 
along. 

No one can afford to be without this 
concise book, as it first explains the 
paratus to be used, and then covers 
detail the actual welding of ali autmobile 
oe. The welding of aluminum, 
ron, steel, copper, brass and malleable iron 
are clearly explained, as well as the proper 
way to burn the carbon out of the com- 
bustion head of the motor. 


MUNN & CO. 
233 Broadway, Woolworth Bidg., New York 

















Experimental Science 


Elementary, Practical and Ex- 
perimental Physics. By George M. 
Hopkins. 2 volumes. 64x94 inches. 
Cloth. 1,105 pages. 918 illustrations. 
$5.00. 

This work treats on the various 
topics of physics in a popular am 
practical way and contains a fund of 
trustworthy scientific information, 
presented in a clear and simple style. 
In the latest edition, the scope of the 
work has been broadened, presenting 
the more recent developments in 
modern science, which will assist the 
reader in comprehending the great 
scientific questions of the day. 


MUNN & CO., Inc., Publishers 
Woolworth Bldg. New York City 


The Model T Ford Car 
Its Constraction, Operation and Repair 
5 th. 288 Pages, 04  Tiasirsions. 2 oldig 














Price $1.00 Pi 


Anew, qomoiete boats for every Ford owner 


f the Model T ert Gara =e © deseriad 
and Sees ina a compreh ensive manner—nothing is let 
ag {oe constwestion is Sully te treated 


ial to everyone 
structions cE ee on mo | fF are given. Every detail 
is treated in a non-technical, yet thorough, manner. 
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lectures to a company of the U. 8. Reserve Signal 
Corps troops, and is admirably adapted to the 
; : 5 instruction of our expeditionary forces; in the 
AviaTION ENGINEs. Design—Construc- second place, and following naturally from the 
tion—Operation and Repair. : By I Irst | above premises, it equips the student with tools 
Lieut. \ ictor W . I agé, A.5.5.¢ . U. 5. R., | of analysis that are usually available to him only 
Assistant — Engineering Officer, Signal | after long drill in calculus and differential equa- 
Corps A viation School, Mineola, L. L., | tions. Very simply it develops and uses for this 
New York: Munn & Co., Ine., 1917. | purpose two concepts, the vector operator “j”’ 
8vo.; 589 pp.; 250 illustrations. Price, | and the differential operator ‘7,"" both of which 
3. are made familiar to the student by homely but 
Those who have been seeking vainly for a work | striking and apt illustrations. Thus elementary 
embodying the last word upon aviation engines— | algebra and a limited knowledge of physics are 
or at least as final a word as may be expected until | alone necessary to an understanding of the funda- 
peace raises the veil of secrecy—-need seek no | mentals. 
further. Lieutenant Pagé’s splendid monograph 
is the book of the minute for those alert aeronauts, 
instructors and inventors who are 
satisfied only with the latest and most authorita- | 
tive information. The student of aviation, from 
whatever angle he may approach the subject, than the brief explanatory notes carried by the 
will find here the ingredients for a thorough sketches themselves; these show in a graphic 
grounding in fundamentals, and a very complete | manner the approved standards tor gas stoves, 
disclosure of the fine points of modern practice piers and villars, chimney construction, coal 
as they relate to design, construction, operation stoves and gas lights, and for many other common 
and repair. The leading manufacturers of | sources of danger from fire. Safe and unsafe 
aeronautical engines have whole-heartedly co- 


NEW BOOKS, ETC. 


Book.et or Prints. New York: German 
passage American Insurance Company. §8vo.; 
rs illustrations. 


There is no text to this booklet of drawings other 


arrangements are pictured, and householders and 
operated with the author and the result is a | factory owners alike may find in the prints many 
strikingly attractive text perfectly adapted not suggestions that will safeguard property and 
only to the general student but also to the special | human life at a minimum expenditure of trouble 
and peculiar requirements of military instruction. | and expense. 
The urgent need of the day is for a diversified 


, i : : Tue ATrack IN TRENCH WARFARE. By 
knowledge of the internal-combustion engine, and } 


Captain André Laffargue, 153d Infantry, 


ions ake i “eSSz hat ¢ 2 ate > r r 
conditions make it pre! —_ om “oem French Army. New York: D. Van 
degree of ene aed nln. ows. he al Nostrand Company, 1917. 16mo.; 86 
shortest possible time. With this emergency kep' pp.; illustrated. Price, 50 cents net. 


constantly in view, Lieutenant Pagé has given to 
thermo-dynamics only such theoretical considera- 
tion as is unquestionably necessary to a proper 
understanding of engine action. Simply and 
lucidly he demonstrates the efficiency of the in- 
ternal-combustion engine, describes and compares 


This study of actual methods of attack as 
developed within the period of the war is trans- 
lated from a work that was so highly esteemed 
by General Joffre that he ordered its circulation 
among the French troops before releasing it for 
general publication. The character of the attack 
has become that of siege warfare, and it is from 
this point of view that Captain Laffargue treats 
it. The German defensive organization is 
described, and artillery preparation and its 
objects are categorically given; the form of at- 
tack is dealt with under first and second line 
requirements; the cohesion and offensive spirit 
necessary to successful penetration is set forth; 
the material preparation of the troops, from 
knowledge of the ground to action of the second 


the operating principles of the two and four-stroke 
cycles, shows the various parts and the way in 
which they function, and illustrates the sequence 
of operations by ingenious diagrams. A dis- 
cussion of the properties of liquid fuels leads 
naturally to the developnent of the carburetor; 
numerous plates showing cross-sections of the 
different types of this device convey construction, 
principles and operation almost at a glance, and 
the question of power as affected by high altitude 


is not overlooked. There is an illuminating | * - . 
chapter on ignition systems, and another on line of attack is discussed ; and the meaty little 
lubrication. Methods of cylinder construction work concludes with the development and 


physiognomy of the attack. Folding diagrams 
make clear the pi oblems and progress of a tyical 
forward movement, and the book fully justifies 
the high praise bestowed upon it by Captain 
Lynch, who contributes an introduction brief but 
decidedly to the point 


are pictured and described, with a word as to the 
advantage of off-set cylinders, and some pages are 
devoted to valve location, installation and opera- 
tion, engine.timing, and special devices; the con- 
structional details of pistons are set forth and the 
uses of aluminum are cited Power plant in- 
stallation is fully dealt with. and the tools used in Business Law For ENGINEERs. By C. 
age oo ere pe moecagge Fo pap Frank Allen, Member American Society 
uses described. e al chi rT, ch is s Tar ie are emt pi 4 
long as to be almost a book in itself, treats of oe ae eos i 
aviation engine tyes, both American and foreign, 8vo Price, $3 net 
and is highly informative; these types are con- ? x — . p 4 
veniently grouped into three main classes: those While it is ROS advisable for the engineer to} 
engines having a radial or star-wise disposition of | USUFP the functions of the lawyer, there are many 
the cylinders, the cylinders being stationary; instances where some understanding of l-gal 
those having a like disposition of the cylinders. but fundamentals would be of incalculable benefit. 
with cylinders and crank-case rotating about the The training of the author enables him to com- 
crankshaft: and those that retain the approved | bine the viewpoints of the lawyer and the en- 
automobile design. The leading makes in each | Sineer, and thus to extend valuableaid to thelatter. 
classification are profusely il'ustrated in such The first part of his work deals with such topics 
manner as to exhibit the internal construction and | 4S equity, real property, corporations, and 
operation, Throughout the work there are con- | filroads, concluding with * discussion of the 
venient tabulations of important computations | €™sineer’s legal relations with others, whether 
and statistics, and of the sources of trouble in the | 48 employer, employee, agent, or contractor; the 
power plant, and a full index furnishes a satis- second part takes up contract letting, from the 
peeparation of forms for the advertisement to 


factory means of ready reference. Nothing dead . : 
or moribund encurnbers the treatise; accurate | Contract forms, bonding and specifications. 


and practical instruction alone finds a place. The} How ro LEARN Easity. By George Van 
author has made the internal-combustion engine Ness Dearborn. Boston: Little, Brown 
his specialty, and has learned the best methods of & Company, 1916. 16mo.; 221 pp. 
conveying his ideas from years of actual writing Price, $1. 

and teaching; his mastery of the subject and of The field of human knowledge is so vast, and 
=? Metiom of expression is evident on every the amount of knowledge that every well-informed 
Seas, end the volume should take its place as} person should possess so great that economical 
the foremost contribution to the educational methods of study are imeerstive te enahile cue 
literature of aviation. |} to acquire a fair modern education within the 
A Prac- period ordinarily available. The present volume 
i By } considers the problem analytically and psycho- 
~ | logically, and points out methods by which the 
best results may be secured from study with the 
least expenditure of time and effort. A large por- 
tion of the matter in this volume appeared serially 
in the Screntiric AMERICAN SUPPLEMENT last 
year, but much new matter has been added making 
the present work more comprehensive. It con- 
tains many helpful suggestions of value to both 
student and instructor alike. 


Tue Kitn Dryinc or LuMBER. 
tical and Theoretical Treatise. 
Harry Donald Tiemann, M.E., M.F., 
U. 8. Forest Service. Philadelphia and 
London: J. B. Lippincott Ccmpany, 
1917. 8vo.; 327 pp.; illustrated. Price, 
$3 net. 

Trees contain from 30 to more than 200 per 
Cent of the dry weight of the wood in water, and 
for most uses this water must be voided; air 
drying is a slow and incomplete method, and the 
dry kiln must often be resorted to; this condi- 
tions the wood for the purpose to which it is to 
be put, reduces the losses occurring in air drying, 
reduces the time necessary to carry stock in the 
yard, and reduces shipping weights. The various 
efficient methods are set forth in this work, and 
when lumber dealers come, as eventually they 
must, to the establishment of standards, the 
architect or engineer may specify exactly the 
moisture contents of wood and the manufacturing 
and casehardening conditions, with the assurance 
of getting precisely what he needs for any par- 
ticular purpose. Wood users will agree that this 
Standardization is a consummation devoutly 
to be desired, and the work in hand contributes 
largely to that end. 


Aut Asout Enarines. By Edward Cres- 
sey. New York: Funk & Wagnalls 
Company. 8vo.; 368 pp.; 183 illus- 
trations. Price, $2 net. 

The mechanical and industrial supremacy of 
the future is in the hands of the rising generation. 
The once popular “Helen's Babies"’ tells the 
story of two young hopefuls who were always 
wanting “to see the wheels go ‘round;"’ they were 
but types of the normal youngster. Unless, how- 
ever, this normal instinct is fed by simple ex- 
planation and satisfied by enlarging knowledge, 
the eager mind is fatigued by confronting dif- 
ficulties, and loses interest. This attractive work, 
* All About Engines,"’ is designed to simplify ma- 
chinery for the boy, and to place within his grasp 
the basic principles of the steam engine, the tur- 


Rapio Communication. Theory and Me- 


thods. By John Mills, Member, In-| bine, the gas engine, the locomotive, and the oil 
stitute of Radio Engineers, etc. New/| engine, and to convey some knowledge of power 
York: McGraw-Hill Book Company, | and its measurement and fuel and its problems. 
Inc., 1917. S8vo.; 216 pp.; illustrated.| There is a little brightly-written history, every 





Tice, $1.75 net. device is stripped down to its working essentials, 
This work has strong claims to attention. In| and the diagrams and plates have been [carefully 
the first place it must be classed with war-| prepared with a view to the natural limitations 
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STAYING POWER 


is fully as important a qualification ina floor as it is in a 
man. Floors differ in staying power just as men do — 
it all depends on the stuff they’re made of. 


Staying power up to the limit of which any floor material 
yet developed is capable is found in the 





















INTERIOR | 
“ny 
WOOD BLOCK FLOOR 


Every ovlock of seasoned yellow pine stock of the required‘ density to 
insure the maximum in strength, toughness and resistance to wear 
and weight. 
Every block thoroughly creosoted with pure distillate oil which ren- 
ders it immune to decay. 
Every block set in a pitch binder on a concrete base from three to six 
inches deep, according to load requirements. 
Consequently no #42842, Wood Block Floor has ever failed in service. 
Janae has become a guarantee of permanency—staying power. 

Our booklet ‘‘FLOORS'’ shows many typical installations and 

gives the experience of many users. Gladly sent on request. 
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uses Disston Saws 
EVERY Belasco stage setting is a tribute to Disston. This 
master of stage-crait believes not only that “the play's the 
thing,” but that the tool's the thing. His stage carpenter and 
joes El work with Disston saws and tools. 
“The carpenter is a veritable staff of life to the theatre. For 
upon the night carpenter with the right tools is the ma- 
terialization of my most cherished dreams,” says David Belasco. 
The name Disston on a saw means the utmost in a saw. 


Masters of carpentry and cabinet work have relied on Disston 

for generations. When you need a saw or tool, follow the 

judgment of artisans who have never hesitated to 

buildtheir reputations with Disston saws and tools. orsS7 % 
come to you in 


All Disston saws, files and other ] 
correct Disston design and of Disston quality. 
Serd today for the free Digston Handbook of Saws, and 
learn bow to select, use, and care for Disston tools. They 
are sold by all progressive hardware deale: world over, 


HENRY DISSTON & SONS, Inc., PHILADELPHIA, U.S. A. 


Canadian Works: Torento, Canada 
» Cincinnati isco New Orieans 


emphis 
Vv 

































Chicago 









heattion "ber la aoe Ban M. 
Seatt vortiand, Ore. , Me. 
ancouver, B. ©. Sydney, Australia. 
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W.L. Douglas “beat- 
ing out” soleleather, 
a laborious process 
mecessary at that 
time to harden the 
leather to lengthen 


its wear. While en- 
gaged in this labor 
he mashed his finger 
with the hammer, 
the marks of which 
remain to this day. 
Copyright. W.L Douglas 

























'WLDOUGLAS 


“THE SHOE THAT HOLDS ITS SHAPE?’ 


$3 53:59 $4 $40 $5 56 57 & 88 
W. L. Douglas name and the 4 

retail price is stamped on the 
bottom of every pair of shoes & 
before they leave the factory. © 
The value is guaranteed and 
the wearer protected against 
high prices for inferior shoes. 
You can save money by wear- 
ing W.L.Douglas shoes. The 
best known shoes inthe world 


_— quality of W. L. Douglas 
product is guaranteed by 
more than 40 years experi- 
ence in making fine shoes. 
The smart styles are the 
leaders in the fashion cen- 
tres of America. They are Best in the World 
made in a well-equipped $3 $2.50 $2 
factory at Brockton, Mass., 
by the highest paid, skilled shoemakers, under the di- 
rection and supervision of experienced men, all work- 
ing with an honest determination to make the best 
shoes for the price that money can buy. 
he retail prices are the same everywhere. They 

Ne. no more in San Francisco than they doin New 
York. They are always worth the price paid for them, 

CAUTION—Before you buy be sure W. L. Douglas 

name and the retail price is stamped on the 

bottom and the inside top {ocins. is is your 


only protection against hig Fees for inferior 
shoes, BEWARE OF FRAU 


Sold by over 9000 shoe dealers and 105 W. L. Douglas 
stores. If not convenient to call at W. L. Douglas store, ask 

our local dealer for them. Take no other make. Write for 
[ooklet, showing how to order shoes by mail, postage free. 


Waberigles 















BOYS SHOES 


President 
. I. DOUGLAS SHOE CO. 
163 Spark St., Brockton, Mass. 

















seful Mechanical Books 





Modern Plumbing 
Illustrated 


By R. M. STARBUCK, 


7% x10 
302 pages, 55 full-page 


bi the very latest and most 


ethods in all branches of sanitary installa 
ages of illustrations. made 


t contains 55 full 
} IN ~ = for this »k, showing al 
modern plumbing work. -, —, grate 
panied by sev pages of text ' 
ical sizes oO 





Ventilation 


, Bn. ALFRED G. 
. $02 illustrations. 


This work 


present day. day, thn 


hot water, vacuum 


vacuum-vapor heati ing. together with the new 
systems of hot-water circulation, in- 


~o-date m 
ventilation, rules and 
tion and many 


for Cement and 
Concrete Users 


By MYRO 
H. OHANDL R.C.E. 6 
ypeatins 126 illustrations. 


and comprehensive treatise on the 
ere is aay A and methods employed in 
n and construction of modern oaene 


t is a standard work of 
various uses 


reference co 
tng of pont f both pain. ‘and 
nforced. Everytt thing of value to th 


user is given, including ki 
ed in construction, concrete archi 
tion tes waterproofing 


page plates. Price 
A very comprehensive work, illustrating and 


ving notes and 
. pipes, proper 
tting up work. etc. 


Practical Steam and Hot 
Water Heating and 


KING, 6%29%. Cloth. 
jk $3.00. | 
ts the best practice of the 
and a escribes all the principal sys- 


el chapters on up-' ods of 
tiation, the fan or blower system of heating and 
data for estimating radia- 
rules. tables and other valuable 


Popular Hand Book 


LEWIS ©... and ALBERT 
x934. Cloth. 430 
$2.50. 


ng. coloring and 
painting. rules, tables. working and cost data. 


Standard Practical 
Plumbing 


By R. M. STARBUCK. 64x04. Cloth, 
406 pages, 347 illustrations. rice, $3.00. 


| An exhaustive treatise on all branches of 
plumbing instruction, includi drainage and 
venting, ventilation, hot and cold water supply 
and circulation. It shows the latest and t 
plumbing practice, special attention being given 
to the skilled work of the plumber, and to the 
theory undertying plumbing devices and opere- 
tions, and commends { f at once to everyone 
working in any branch of the plumbing trade. 


Cloth. 
. $4.00. 


approved 
tion. 


1 kinds of 
te is accom- 


Concrete Pottery and 
Garden Furniture 


By RALPH ©. DAVISON. 547%. 
Cloth. 196 pages, 140 illustrations. 
Price, $1.50. 


This book describes in detail in a most prac- 
tical manner the various methods of casting con- 
crete for ornamental and useful purposes. It tells 
how to make all kinds of concrete vases, orna- 
mental flower pots, concrete and 
benches. concrete fences, and many other objects 
of cement for the adornment the home or 
aries. Information on color work is also in- 
cluded. 


Modern Steam Engi- 
neering in Theory 
and Practice 


By eAnees D. HISCOX, M.E. Oon- 


va) and 


ven- 


taini Cha» on Electrical papers 
by N wrol f HARRISON, E.B. 64x9. 
Cloth. 487 pages. 405 illustrations. Price, 
3.00 


9 A comeiete | and practical work for stationary 
ees and firemen, dealing with the care and 

ent of boilers, engines, pumps, super- 

steam, refrigerating machinery, dynamos, 
ion elevators, air compressors and all other 
branches with which the modern engineer must 
@ concrete || be familiar. The properties and use of steam, 
slide valve, high speed, Corliss compound, 
petty sapess nsion engines and their valve gear. 
The De val, Parsons. Curtiss and other tur- 
bines are fully described and illustrated. 








a law RECEIPT OF THE PRICES 
KS BY MAIL OR EXPRESS 


MENTIONED ABOVE WE FORWARD THESE 


PREPAID TO ANY ADDRESS IN THE WORLD 


If you are witerested in mechanical books. send us your name and address and 
we will forwara to you, free of charge, a copy of our catalog. Send for one today: 


MUNN & CO., Inc., Publishers “$oitinc’ 233 Broadway, New York,N.Y. 
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Kindly keep your queries on separate sheets of 
paper when corresponding about such matters as 


patents, subscriptions, books, etc. This will 
greatly facilitate answering your questions, as in 
many cases they have to be referred to experts. 
The full name and address should be given on 
every sheet. No attention will be paid to un- 
signed queries. Full hints to correspondents are 
printed from time to time and will be mailed on 
request. 


(14274) W. S. B. asks: In photograph- 
ing lightning flashes, occasionally they come out 
black instead of white in the positive. Can you tell 
me where I can find any literature bearing on the 
subject? How about the Screntiric AMERICAN 
SuprLemMents? I take the liberty of troubling 
you with this question on the strength of this | 
being: my 59th year of subscription. A. You 
will find in the Screntiric American of August 
3ist, 1912, the explanation of the Dark Flashes 
of Lightning, so-called, which are frequently found 
in Photographs of lightning flashes. They are 
a case of 1eversal, where a positive results in place 
of a negative. There is no dark lightning. It 
is a trick ot the photographic plate, due to over- 
exposure. This effect was produced artificially | 
in 1889 by Mr. Croyden, an English Photographer, 
who used electric sparks in his experiments, and 








showed that with a proper degree of illumination a 
positive resulted instead of a negative. The 
matter is fully described in the article reterred to, 
which you probably have in your file. 


(14275) F. N. asks; Can you furnish me 
with a table telling the differences of resistences 
of an electric current in wires of the same sizes, 
but of different metals, such as brass copper, iron, 
steel, aluminum and other metals. What I want 
to find out is the difference between copper and 
aluminum. Whatisthedifferenceofresistanceofa 
copper wire and of an aluminum wire of the same 
size and weight. Is it one-half or what it is 
kindly furnish me with this information if you 
can. A. The resistance of wires of the same 
size but of different metals is called the specific 
resistance of the metal. Tables of specific re- 
sistances aré to be found in all books of electrical 
tables. Such a table is given in Pender's 
American Hand-book for Electrical ~=gineers, 
pages 1223-1224. We will send you the! 
book for $5 postpaid. The specific resistance of | 
copper, the annealed standard, is 1.589, and of 
aluminum is 2.62. These numbers are the 
michroms of resistance of cubic centimeter of the 
metal at the temperature 0 degrees Centigrade. 
To find the resistance of aluminum in terms of 
copper, you will divide the 2.62 by 1.589. The 
quotient is 1.65 nearly. So the resistance of 
aluminum is about 15s times as much as that of 
copper under the same conditions, at the freezing 
point. 


(14276) E. J. C. 
which I am employed 





asks: In the plant at 
there has arisen a great 
controversy as to the answer to the following 
question: 1+0=? or, stated in words, what 
does one divided by zero equal. Some of the boys | 
(myself included) say that zero will go into one an | 
infinite number of times while others claim that | 
1+0=1 and still others say that 1+0=0. In the | 

| 

| 





end all agreed to accept the Screntiric AMERICAN 
as authority and I am writing this to request that 


you settle this point for us. The whole operating 


force of a large power plant is involved in this| — 


argument. Inclosed please find stamp for reply | 
which I assure you will be very much appreciated. | 
A. You are quite right in saying that 1+0 gives 
infinity for a quotient. You can demonstrate 
this result in this way: 


i =1 

1+,1 =10 
1+.01 =100 } 
1+.001 =1,000 


1 + .0001 = 10,000 

The smaller the divisor the larger, etc. to any 
extent, the quotient becomes in the same ratio. 
Therefore, if the divisor be reduced to zero the 
quotient will become larger than can be imagined 
or infinity. One divided by 1 is 1, and 0 divided 
by 1 is zero. So too is zero divided by any other | 
number, as 0 divided by 5. If 5 heirs have nothing 
to divide among them each share will be zero. 


(14277) A. W. P. asks: 1 am a constant- 
reader of your scientific journal and would like 
to know if you could tell me the factor used in 
determining the food value or calories of food 
stuffs and whether it is multiplied by the protein 
or fat content of the article in question. If you 
have a catalog of your books and publications I 
would be glad to receive one. A. The calory 
is not the food value but the heat value of food. 
The calories specified are the quantity of heat. 
given by a given weight of an article of food, if 
completely burned, since a calory is the quantity 
of heat which will raise one gramme weight of 
water one degree Centigrade. You will see that 
this involves the combustion of all the components 
of the article. The fat is a large component of 
food in yielding heat by its combustion, and more 
calories are given by the fat than by the same 
weight of other components. Poth the proteins 
and the fats contain carbon, hydrogen and oxygen, 
and therefore will burn readily. The proteins 
also contain nitrogen and sometimes sulfur and 
phosphorus, both of which last will burn and yield 
heat. Many vegetable foods contain also large | 
percentages of carbohydrates which of course are | 
easily combustible and add to the total of calories. | 
The July 28th, 1917 issue has a valuable article | 
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LEGAL NOTICES 





OVER 70 VEARS: 
EXPERIENCE 






Traore Marks 
Desicns 
Copvnicuts &c, 


INVENTORS are invited to communicate 
with Munn & Co., 233 Broadw: ay, New Y, 
or 625 F Street, Washington, D.C., in Ann” 
to securing valid patent protection for Pa wed 
Inventions. Trade-M and Copyrights 
registered. Design Patents and Fore: = ‘at. 
ents secured. 

A Free Opinien as to the probable patent- 
ability of an invention will be readily given 
to any inventor furnishing us with a model 
or sketch and a brief description of the 
device in question. All communications are 
strictly confidential. Our Hand-Book on 
Patents will be sent free on request. 

Ours is the Oldest agency for securing 
patents; it was established over seventy 
years ago. 

All patents secured through us are de 
scribed without cost to patentee in the 
Scientific erican. 


MUNN & CoO. 
233 Broadway Woolworth Building New York 
Branch Office: 625 F Street, Washington, D. C. 















Annual Subscription Rates for the 
Scientific American Publications 
Subscription one year... ........++-eeeeecces $4.00 
Postage prepaid in United States and possessions, 
Mexico, Cuba and Panama. 

Subscriptions for Foreign Countries, one year, 
SEGES DIIRIEES 5. 0:0.4< sc btdecvaven --- $5.50 
Subscriptions for Canada. postage prepaid... 4.78 


The Scientific American Publications 


Scientific American (established 1845) . $4.00 
ees ee Supplement (estab lished sai 


The combined subscription rates and rates to foreign 
countries, including Canada, will be furnished 
upon applicatin. 

Remit by postal or express money order, bank 

draft or check. 


Classified Advertisements 


column is $1.00 a line. No 
more than 12 lines accepted. 
Count seven words to the line. All orders must be 
accompanied by a remittance. 





Advertising in this 





AGENTS WANTED 


AGENTS. 500%Profit. Free Sample Gold and Silver 


Sign Letters for store fronts and office windows, Any 
one can puaton. Big demand everywhere. Write 
for liberal offer to agents. 438 


Metallic Letter Co., 
Clark Street, Chicago, U. S. A. 


EFFICIENCY EXPERT WANTED 


A LARGE PLANT engaged in the manufacturing of 
Aeroplanes is desirous of becoming acquainted with an 
experienced man for time study and piece work rate 
setting. He must be familiar with all wood and metal 
working machines as well as bench and final assembly 
work. In fact he must be able to put the whole plant 
on a piece work basis. Give full particulars as to age, ex- 
perience, nationality, salary :- +. and date you could 
report. Address J. D., + Box 773, 1 Y. 


Patented Devices Wanted 


Large rns fully equipped for high gradepre- 
cision work and voluminous output open 
to sane business propositions for the manu- 
facture of patented devices efter the War. 
This ad. inserted by reputable firm whose 
identity will be disclosed in first letter. Ad- 
dress C. S., Box 1760, New York. 




















THE RAY ADDING MACHINE Saves Time, Money. 
labor. Costs less than the average mistake. Only §%. 
Adds with speed and accuracy of highest priced ma- 
chines. Also directly —— Used by U. 8. Go 
International Harvester Co., B. & O. Ry., ae 
professional men pon rn be ob Handsome desk stand 
free. Sent ebony by mail upon request, for 20 ve 
free trial. Ray Co., 1265 Candler Bldg.. Richmond, 
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Manufacturers 


Would it be of 
value and assis- 
tance to you to 
have a classified 
set of United 
States Patents 
relating to your 
particular line of 
manufacture for 
ready reference? 
If so, write to our 
Manufacturers’ 
Service Depart- 
ment for par- 
ticulars. 


MUNN &CO. 


PATENT ATTORNEYS 


626 Woolworth Building 
New York City 
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How “Big Business” gets the most out of the Coal Pile 


F saving Coal means losing Power, the ultimate economy is doubtful. 
Getting more heat and power out of Jess Coal has been the problem 
that the manufacturing interests of the Nation have had to solve. And 

in the solving of this problem there is a great lesson to individual coal users. 


For the devices and maintenance mate- 
rials which have conserved industrial coal 
piles can often be applied, in some meas- 
ure at least, to smaller coal-saving 
problems, 


For instance, the covering of heat-carry- 
ing pipes or surfaces with scientifically 
designed insulation is saving America’s 
manufacturers millions of dollars’ worth 
of heat each year—coal power that would 
otherwise be wasted. 


Of equal importance, the loss from wear, 
friction and leakage has been cut to a 
minimum through the use of specialized 
*‘packing” devices and materials that 
are known to every engineer as main- 
tenance materials—necessities to efficient 
plant operation, 


It is a source of great satisfaction to us 
to have supplied America’s plants with 
both heat insulations and maintenance 
materials—-to have been for 25 years one 
of the champions for coal saving—to feel 
that our commercial efforts to further the 


H. W. JOHNS-MANVILLE CO. 
NEW YORK CITY 
10 Factories—Branches in 61 Large Cities 


cause of power-plant economy have in 
a large sense helped in national 
conservation. 


And just as it is your personal duty to 
use coal carefully—just asit is a national 
duty to save it—it seems to us our cor- 
porate duty to further the gospel of fuel 


conservation. 
* * +. 


Johns-Manville 


Coal Conservation Products 
Asbestos and Magnesia Pipe and Boiler 
Insulations, to reduce radiation and heat 
loss from uninsulated heated surfaces in 
power plants, public institutions, private 
residences, etc.; Packings for engines, 
pump and valve rods and pipe joints, to 
prevent steam leakage and power loss; 
Steam Traps to collect condensation 
without leakage of steam; Refractory 
Cements to lengthen the life of boiler 
settings and prevent setting leakage; and 
many other power plant maintenance 
materials. 


JOHNS-MANVILLE 


Service to fuel users 
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O [ONG Spiral Tubing 


In the Tanks and War Trucks on the Battle Fronts of Europe, and in the Peace Trucks 
and Tractors on America’s Highways and Farms, where highest efficiency is demanded, 
Long Spiral Tubing has proved equal to every requirement. 


This type of construction is the most durable and dependable, and has made 


LONG COOLING SYSTEMS 


the recognized standard for these types of Motor power. Scientific investigation into the required service con- 
ditions, and the applying of exact engineering practice, has attained this perfected system of radiation. 
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Each Long Cooling System is especially designed for the motor with which it is to be used. Each step 
in creating the design is taken in co-operation between the Engineering Departments of our factory with 
those of the manufacturer. 


Proper design insures proper construction. By reason of this co-operation we obtain minimum cost 
and maximum efficiency. 


Long Cooling Systems are made in more than sixty different designs adapted to every type of motor 


vehicle, and are 
Now Used by 
28 MOTOR TRUCK MANUFACTURERS 
“A ~ 4 19 MOTOR CAR MANUFACTURERS 4 
22.500.000 Feet ¢ 16 TRACTOR MANUFACTURERS . 
’ ’ 
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2 | UPON REQUEST WE WILL GLADLY SEND OUR 
Long Spiral Tubing EXPERT ENGINEERS TO CONFER WITH ANY 
Kuda’ Conecity MANUFACTURER RELATIVE TO THEIR RADI- 
ATOR PROBLEM. ADDRESS DEPARTMENT 12 


Enough to reach from 


New York to San Francisco N G MANUFACTURING CO. 


The Recognized DETROIT MICHIGAN 


STANDARD Pioneer Makers of Gasoline Engine 
Cooling Systems 











for 
MOTOR TRUCKS 
and TRACTORS 
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Our subscribers are requested to note the expiration date | NOTICE TO READER 
that appears on the wrapper in which they receive their When you finish reading this magazine, place a one-cent 
| copies of Scientiric American. If they will send in APR 9 1918 stamp On this notice, hand same to any postal em ‘ 
v an 


ewal orders at least two weeks prior to the date placed in the hands of our or 
their Tiration, it will aid us greatly in rendering them spans front, "NO WRAPPING NO ADDRESS, 
Postmaster-General, 
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RAMMING A U-BOAT BY FOLLOWING THE WAKE OF ITS TORPEDO [See page 273) 
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You're smoke-set for keeps when 
you pick P. A. for your pet pall 


You're going to blow off your smokeappetite to the realest bit of 


pipe or makin’s cigarette satisfaction you ever stumbled against quick 
as you and Prince Albert hook up! Bet-your-bottom-dollar on that! 


For, quality lets you in on the full joys of P. A. 
without putting your taste or tongue into training! 
P. A. quality gets the flavor, fragrance, coolness 
right there instantly! And, you catch it—and 
hang on to it because it heaves into the discard 
every kick you ever made against a jimmy pipe or 
a home-tolled cigarette. 





P. A. quality is a smoking-smash-all-by-itself 
—but realize that behind it is Prince Albert's 
patented process that cuts out bite and parch! 
hye can puft at a trafhic-trot or speed-at-sixty — 

P. A. won't bite—it can’t bite ! 


PRINGE ALBERT 


the national joy smoke 


just makes pipe or makin’s cigarette smoking what 
you always wished it might be—a constant 
24-hour delight! Because, no matter how much 
of the gladgoods you get away with per day, 
you're keen for more! And, every time you fire- 
up you do some mental figuring that proves P. A. 
“tastes just a little better than that last whack”! 
And, so on, right around the clock ! Oy Bo Neral 


You're in for a spell-of-sport that'll knock into 
a cocked hat the classiest smokesession you ever 
ordered through a smokeshop! For, Prince 
Albert's quality will show you some smokekinks 
via a jimmy pipe or cigarette that have made 
men everywhere, and in all walks of life, talk 
Prince Albert and smoke Prince Albert ! 


P. A. certainly will do a pretty clever job for 
you, all ight! Quit plaguing yourself ! 


Prince Albert awaits your call everywhere tobacco is sold. 
Toppy red bags, tidy red tins and hand. fall p d and 4 
full half-pound tin humidors; and, that classy, fall pound jf 
crystal glass humidor with sponge moistener top that heepa 
the tobacco in such perfect condition. 
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R. J. REYNOLDS 
TOBACCO CO. 
Winston-Salem, N. C. 
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